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(54) DATA RECORDING MEMBRANE AND MEDIUM 

(57) Abstract: 

PURPOSE: To enable many-time rewriting, and 
super- resolving reading while keeping high 
recording/reproducing characteristics. 

CONSTITUTION: Cr and at least one element X selected 
from Ag, Ba, Co, Ni, Pt, Si, Sr, Au, Cd, Cu, Li, Mo, Mn, 
Zn, Al, FeZ Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti, V, In and a 
lanthanide element or B are added to an Sb-Te-Ge or 
Sb-Te-ln base phase change type recording membrane 3 
or super-resolving reading membrane. A component 3b 
having an m.p. higher than that of the phase change 
component 3a is precipitated in the recording membrane 
3 or super-resolving reading membrane to prevent the 
flow/segregation of the membrane at the time of 
recording/erasure and super-resolving reading. 
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r, Au, Cd, Cu, Li, Mo, Mn, Zn, A 
I , F e, Pb, Na, Cs, Ga, Pd, Bi, S 
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(2) 



WM¥ 7-223372 



SbxTeyApBqCr (1) 

MIBA&G e*5j;tH n^^^^^lP^^il^nfc^ 
ft< £fe-0<D^cfg. tuf3B&^>^/-Y Fjxfft*5£tf 70 
Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb, Na, Cs, Ga, P d , Bi, Sn, Ti 

tvM, futaCtiS b, T e&&U1mEA3s&Tf Bti^ 

tuiBx, y , P , q&xurvmm^irti&m?^- 

^n^tl2<x<4 1 , 2 5^y^75, 

0. 1 < p ^ 6 0 , 3^q<40, 0. 1 ^ r ^ 3 0 <0 

£{fcte*oT«**iea • B**raflWIBE»BIMBc» 

SbxTeyApBq (2) 

tu 

fufEAfciG e*5«fctM n £ft £|g 1 aP*»631Jf tlfc^ 

Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 30 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti 
*3 <fc V 6 ft *JB 2 »fr 5*f *lfc4>ft < fe— 0(0 

BUfBx, y, p*5j:tf q<0#ffl«l>-rnfcS-?^^— ir> 
hT\ ^-n^tl2 <x< 4 1 , 2 5^y<7 5, 0. 1 
^p^60, 3^q^4 OOl^ffllCfcZCt&W&t^ 

S b x T e y Bq Cr (3) 

tufSBtiv V^y-T FTC^^DcttFA g, Ba, Co, C 
r, Ni, Pt, Si, Sr, Au, Cd, Cu, L 

1, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
s, Ga, Pd, Bi, S n, T i *5<fctf Vfr^ftSfif 
fr£>M& tife'pZ: < £ fe— o^Dtt^ I5f3 C S b , T 50 



e^<t^tufBB-e«^^n^K;mJ^^ / >ft< fcfe— O 

BUfBx, y, pfe*tfq©*ffitt^-ftlfelR^^— fe> 
hT\ ftlf'tl2<x<4 1 , 25^y^75, 3<q 
^4 0, 0. 1 < r^3 0<9«B&c&£ 

5ff«fBafflSKc 

Rffcfcj;oTflWi«Ba • n£.?2>mmmmmmte*s 

tufBff$8fBaffl»M<DMJP^t0^^ffl^*^ -jiS5£ 
SbxTeyBq (4) 

fuIBBti^V^y^ F^cfc^Ag, Ba, Co, C 
r, Ni, Pt, Si, Sr, Au, Cd, Cu, L 
i, Mo, Mn, Zn, Al, Fe, P b, Na, C 
s, Ga, Pd, Bi, Sn, T i 43<fctf Vfr&ftSW 

fufEx, y *5 J; tf q MSti^f titl?^-t?y h 
T\ fnft!2<x<4 1 , 2 5^y<75, 3<q S 

4 o^«Hfc*sci:*i#«^^stf«eafflii«o 

£{fck:*oT««*Ea ■ B^-rsflMMEafflWIlte:* 

WfBlffffifBafflSM^KJ?^rRi^^ffl^s -IKS 

(GeaSbbTec) i-dXd (5) 

SufBX&C r*5<fctf A g, Ba, Co, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, Ti, V, In, W, Zn^{/7y^/-f 
Ktc*&'J>&< i:fc— o<D7fciR**bU ^ti^tiMfB 
a, b, c43j:tfd*^ ^nftlO. 0 2^a^0. 1 
9, 0. 04^b^0. 4, 0. 5^c^0. 75, 

0. 03<d^0. 3, comBlc&Z>£t%:W&£T% 

KftkiioTtiHiaEa • n£-rsflt«eafflSBifc*5 
Miait$sfBaffl»flio^i?77fpj^¥^fi^. hhss 

(GeaSbbTec) j-dXd (5) 

fjfBXteC rfe^tfA g, Ba, Co, Ni, Pt, S 

1, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 

i , S n, Ti, V, I n, W, Z n^o<fct>^V^ J >f 
F7E*<0^ft< £fe— O<07£****>U fufEa, b, 
c;te«fclfdA^ ftlfno. 2 5<a^0. 6 5, 0^ 
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b^O. 2 , 0. 35^c^O. 75, 0. 0 3 ^ d < 

Alio 

-r&ffltmi, 2, sfeitfec^-rn^icciicfflffli 
i o i mmwmvmttt*. x> mm\zmmm 

?t©atStbtl 0 — 5 0%cDS5Hfc^Slf^l , 

^*#*/E:a:ft:^«Wa«flDffillfafiJ«»L 

LjHk (6) 
CD^-p^L^B#, 20^k/ (j+k) ^40 
(7) T^S^I^ffii U ±IS1f$RE^fflifSi 

1, 2, 5*5<fctf 6CDV^tlAHcfaigC»1f$6f2gffiTf 

(DUM-ft 7 8 0° C J-X±T*& 5 W^JS 1 , 2 , 5$5£Zf 

©»W[i:SKWil©a«»«ttjai:©JS*M 5 0* CJ-X 
±T*Sffll*?ii, 2, sisit/ec^fn^fcgi© 



(3) WfflW 7-223372 

i/ ^CTMDS#*» 6 ft * *r W«*^ 9, » Hfc£J*# 
£{±, 5 0 nm£CF-e&5if3fSl . 2, 5*5<£tf6« 

l^iSgjuSfiK^&ftS«TftJl)*-g-A/T*43!3, HbmMl&ft 

±T\ SK*Bi<?3l3iifO (1/2) JWTT»*3M#* 

i, 2, 5*jj:tf6<oi,^-rn*Hcfa««>i9«fBaffl» 

nmKif, ig»I©Kf«Tt'*S»*Sl , 2, 

20 1 9 ] seaiRo^j: k> mm\cu&i*-& 

^iSa^fiK^^ft««fffi%*-S-A/-efe!3. i$Sk£l£# 
C0*fttJ^lOMJP^lRl05«^*M 0 nmJJ(±T% S^fSK 
(OlSttTT'SSMMl, 2, 5*5<fc;tf 6<Dt,vftlfr 

At 2 0 n mJ-X-ts 9 0 n mJ-XTT-aSSfMc^ 1,2,5 
[Mimz l] SK»M05SfiS»«J:Dffi»»lciliuSi*i«ift 

t,^m^fiSc»^t>fts^?LK©«ffflti^A,T'*3f3s m 

Ho 

Tfi£*< 8 0 n m«TTS t) , m&* 5 2 O^buIBTL^)^ 
40 «DW^©SK»^iDJSiS^(^T*©S^:iiP^^ 2 0 n m 
WTT*feSH*«l, 2, 543<};t/6©(,^-rn7t)Hcf2« 

vansWi«»* 4 €.fts«fHjw%^A/-efe»), 

n&ftwm&tfe 5 0° CJ.XTT-«.^!fi*JSl , 2, 5 
43 £ 6 0(/^ti*ncf2i£«i«^f2^fflStto 
[H5RJS2 4] SKSW©^#J;t>ffl#«fci^#i* 

t^«n^^?.fts«faj%*-g-A,T'*3tJ, 

a«»<Dli* ( 2 5 0' C JXTT'$.S listed 1 , 2, 5 
50 fe<tO ; 6<0^t = n7bHr|Big^'tfffgf2^ffli¥iic 
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2, 5)0^1 6 co^-rtxmzmm<omm 
pmitic£-oTmmzte.m • s^-raitssfBiSffi^am;: 

mmmz 7] MtB^ii£/&^wffi%^KSBi©Bi 

ffi73 iRjT'OS^^ta^ 5 n mJ-X±, 5 0 n mlXTT'fe 

mta^mm^ # 5 n ra «it\ ^^gg©^ 

( 1 / 2 ) jwtt?* * HM&H 2 6 Ci3«OlS«fB8 

*fffl«0||f*lftOfi«fl' 1 0 n m«±T% m&MmcD 

cai*3S3 1 ] »»-rs 2o©i9asi«iaus«»<D«fm«i 

tb^W^^aSS^*^ O nmJW±> 9 0nm£( 
TT-S5Bti52 6 (cfB*<Of»$BIB«ffl*flg. 

£ nfc. x* tf- A<DSB«*3S T £ C 5 M-? B2 
■TSttfBfBSifflSKo 

mm?&z^ommL<»r$<om&<v^mmm<r)mm 

ftftTcOSjzmmZtfZ O nmWTT$»5fS*^3 Zlc 

TT-feSIS^3S2 6 *fcl± 3 2 fciBSgcDlffSiBSifliS 
Bio 

[W*«3 5] M&Wm<?>&J8.ft<OU&ti t 2 5 0' C« 
TT-feSB*JS2 6 %tcl± 3 2 {cfB^tOlt^glB^fflS 



(4) WfflW- 7-223372 

Sic 

nic*f lt 2 o %&±mtTz>m>£m 26^32 ic 

SKffBiO^JS^oftfcWbTi o~5 0%©« 

mic$,^m^mz ezrcit 3 2 fce«oit^fB8ffl* 
b«o 

L,H* (6) 

cD^T-«LfcB#, 20<k/(j+k) <40 (7) 

u ±mfmmmmmm*m 

0gf%« jSHF*3{c$>5C 2>m$m2 6 S 

fc« 3 2 fcfE*c<9ffi$Bie8ffi?SEJKo 
HI3RS3 9] tmS«»^m^<DMjS.ifi7 SO' C«± 
20 T? 3ffit*JJ! 2 6 * fc li 3 2 tc£tt0flHBB»ffl*l|g. 

14 3 2 (cfB^©1tfgfBlifflf¥Bio 
[t»3&H4 1] tMBB*s«fctfX<£>4«&:< fcfc— 7TC*fc> 

4 2 J tuf B B *5 <t Of X <D'>& < fe — ^T'**> 
ffn^TC^Mo^Jct/S i, Pt, Co, Mn, Wt* 

30 IBiiffi^flio 

[M*«4 3] mfo±.ic.m.miiztci,mmmt£irtLTBf& 

£ nfe, x^/l/^- tf- AtfJSgf* £r§«-T£ U £/S?fB 
40 [»*3«4 4] S«±JC*SSfe»i«HJi*^LTJgj5g 

Snfc x^;l/^-t--A©^*f*S^T^C5^iB 

aKfcfcAoTfuwfcrai • s^-r^ttfsiBis^jtBio 
«s±fcit»s iti/twmmitft LT*«^ij«»<o««* 

*OfBa*a B s B «±fcMfB«it^^' i: «HE«Wt» t 
W^S«fS-tir. HijfBiSSJ^^^igWWlCHijfBM^B 6 ! 

50 lcS8iB^^fiRS?-a-SXiSt^M^T*S<lfc«r^f 
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7 

awftte <fc -o xm m s tc it n&t % mmzmm m 
mvsmxmx&vx, 

S«± lc m & g ttftHM Srrt" L Tfflg ;sti£ 

[fflfel&SM 6] gRgUgl ~6. 2 6*itf3 2©Vi*n 
[H#]S4 7] ~6, 2 6*3*T>*3 2<DVvfft 

8] H^JSl ~6, 2 6 *5 &Zf 3 2 V^-Ttl 

vxmz-tcmmmmmfco 

caui&s 5 o ] ms.EMm<D&.Mm& e o %«±t*^s 

E«/l«IS : &*ll*.;fcffl*Ea*f*. 
[W*«5 1] W#W1~6. 2 643 X XS 3 2 ©tvfn 

t E«§t«fc z n s *±^c» t -r sio 2 jnni§©*Rg 

/M£:<i*fc1t$SEa«#o 

c»*W5 2] &m±.icmm%tzi±mmmztftvxBj& 
^i^fbfc <fc •? xmrnm b» * a itt 5 it$giaaffl 5? 

fro Si-Sn. Si-Ge, Si-In {frg^W 
'>&<£: fe 1 Sfcti<int3fiv^fi!cT*$>SSIfS^: 
<ix.7fcfit#8EaS«#o 

CM*«5 3] W6±»cil**fcU:«Wi*^-LT»J« 
MXffcte * o T«**£a g fc liff £"T 5 flMHEflUBW 

aB*ca»*fcttffi««KffiLfflOTx^jit Lit 

frO£#fJI<DBI/S#\ 1 5 0 nmtt±3 0 0 nm« 

jajgfbfc: <fc o T 1£$8£tSa g 7i BSSt 5 «$8EaJS t$ 
fr-Z>ytKMW\Z- S i OJf^EaBHIiJK Z n S - S 

im&ms 5] m&±.icm.f&i>L<inmm*fri<xB 



(5) #PwW 7-223372 

&ztmfr&Lm€—i±<DfflM*9ttxmmi2&)%:*£. 
■f^mmmm^iUhmmmx&^Xs tfeffl^ft 

cw#^5 6] Miasa^»aa«gfct±%tt#fmw 
tvxffitai,x^z>ct*<8WLt-rz>m3m5 5 as*© 
mmmBt&mhmwm. 

■fz>fflm&m&m i,mmmx& x. ^m^-m^. 

D* Ef F e 

T*^£*U tufBDliS n, Pb, Bi, Zn, Ga, I 
n ftZMtitircpZ; < t fe 1 o<9te*, MIS E tt A s , 
B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
20 u, Fe, Ge, Hf, Hg, I r, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 
i, V, W, Y, Z r £Z>f&2>m£<DMl£tirz'p-tSi<i: 
fe 1 TPOTcJfc ME F tiWIB D Rtf iuE ET?*Sti8fi( 
ft<D'P%;< fcfe 10<07C^*Lx tufBe, fRT>*g«) 

*ffi«v-rnfeM?/^— tvht, ^n^-'n 3 0 ^ e ^ 

95. 5< f < 5 0. 0<g<2 0C9SSHfc365cli;^ 
LiHk (6) 

(DSCT'^L-fc^ 20<k/ (j+k) S40 (7) 

[M^6 o] fgi^^t«it*^»7b^^-rnfe#M 
gfctt^iiTc^* 5 oh^%jw±^»c t&nmt -r 
&m$m 5 5 ictEmommmm^m vmrnm. 
40 [i$«6i] HOfci-pTiffs^fBa^n/cjSBTia* 

tis*« 5 5 icmmz ntcmmmm^m vmmmomic 
&mm^f£>t\x^z>ct:%:ftm£-?2>mmtd.mm 

6 3 ] m&m 5 5 ice«? nrcmmmm^-m v 
mm&£fc%s<Dfflc*f&mt>mtft>t\x^%cii*¥f 
50 *fr5«aiBa««*. 
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[1^6 4] mmmm±^m^s stcts^n/ag 



£?zmm.tmm»o 

6 7 ] m&m 5 5 icmmznrzmMmm&iti v 
mmmttffix- tarn mtmmw t , tmmmmmmmc u * 

frO, 0. 3<x/T<0. 5 

2 nrc x.^. tr - ^©js#f t £ b 5 ji^ia 
&mm mnm<onfcftfr e. * 3 t -r s c t 30 



[ifl^7 2] sisnifcfe^T, 38t*Bi**rr3«f 



50 



T\ StMv, X#^M (A/NA) , > WOMB x ©IB 

0. 5A/NA (9) 

(1 0) 

SBt^SrefcoT, Sfi±)cfilKJI, l3S«*fct±iH« 

cis*3S7 4] s«±iciagsfca«Ms^bT^ 

mEm$£M!o±ic m£mi&sm.ft£ mmn&fi £ 

±.icis.mtEitz>£mc. *n6«B»©M*a»*j:5 
icffi&mf$.ft*:j8.&.-£*£z>iM£$'mm. m&mitY&$L 

^J^ft fc <fc -3 T tSfS^rf BIS * Tz. « S fitSgtBi^!® 

t > mmtm. ft £!$&&;&#£. imzmvBmttm^ 

[000 1] 

i&m±<ommftm comm. mmtmmmwkisj: 
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11 

5 y m^spy** ~/*)\" ^—"r-i *fs a o-f ~>"^ 

[0 0 0 2] 

*e««{*##5n5fc</^*m*f$o. ces 

bTe^InSbT e^(«giT-li, 1»f8©«#gS 
[0 0 0 3] LfrU C<9jI<DiH&fl£T«\ e^b^ 

<^-0±l 0 4 lH]^X.S^ai5]©«*^^f*-9 fcs 

E*«OWE«lfc«t»3»*a*WttftHttT , rSfc«>. IBS* 

»«, k««f<di^— fflawtj:*), erafcranbu «s 

[000 4] ®m£. 4-2 2 8 1 2 7 ^i^filc 

a, 8B»8i<0^'f»o-fe;Ht:k:J:«?»!Ei6*l»jI:-r«*ffi 
#[18^2 fU :5M T. Ohta et al. "Optical Data Str 
age'" 89 Proc. SPIE, 1078, 27 (1989) lc&. iB^H* 

[000 5] ^ft^^^fi^-* H^r F MSIS bfcZ 

—•fit, «-?S^<9iB§Sffl (f- A ic * o Tff^f- * 

SKt> PINT'S So 

[0006] mEm&mtorcibo^mt lti±, tag 

tc?-**Wi&r%?5mt)'>mffl s t3- 2 92 63 2% x 
¥5-7 3 9 6 1 

[0007] ^mmmx-u, mM,-^r B nm<om 



(7) WMW- 7-22 3372 

22 

[0 0 0 8] 

in»^<-r5fc*sa{ka*wii<*5x ©e^mw 

iO [0 0 0 9] *-CT\ il^OgWli, &£?&fE^- 
[0 0 1 0] £fc, #Mf3-2 9 2 6 3 2^&$8fcfE 

^©^•ffiii, sb 2 se 3 m*mi\ mfr&LytomM 
tm < , ms y h Tit mmm Lfcft-rV 7, 7\m<n> 

30 A^So 

[001 1] fct\ c:c»5^©f6<35BWt±> ±f2b7t 

-IT,?, mt%.T'(7-7%:zicmmT%, ism, mm* 

[0 0 12] 

S bxTeyApBqCr ( 1 ) 

T*It>?n, BUfBAliG e*3<tt>'I n*^*5^1gf^ 

F7C^(La, Ce, Pr. Nd, Pm, Sm. Eu, 
50 Gd, Tb, Dy, Ho, Er, Tm, YbfeitfL 
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13 

u) fccktfA g, Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, P d , B 
i, Sn, T i«J;tfV^64S»2B*61«ftlfe^ 
&< t*>— ~3<V5xM^ fufBCfctS b, T e^tfmffEA 

£:**>U tuffix, y, p, q&£tf r ^¥{£&Vvfn 
fcfi?^— - ftlftl2^x^4 1 , 25^y 
<75, 0. l^pS60, 3<q^40, 0. l^r 

[0 0 13] (2) C€>SSB8O|g2<0lt«EafflaB» 

S bxT e y A P B Q (2) 

■p«t)Sh, MEAttG e*«fctf I nfr6&S»l#fr 

FSi*3«fcUAg, Ba, Co, Cr, Ni, Pt, S 

i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 20 

n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 

i, sn, t i&&vvfrz-&z>m2mfr£>mi$tifc'p 

41, 2 5 < y < 7 5 , 0. l<p<60, 3 < q ^ 4 

[0 0 14] ctitt. WEWioflWIIB»ffl«ilfi!>tWB 

[ooi5] c 3 ) c commm z <ommmmnm 

SbxTeyBqCr (3) 

T?*b;£*U ButaBli^V^y^ F7uilM3J:tfA g, B 

a, Co, Cr, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, Sn, Ti*5<fctf 

v^sas»^&atfn/£^*<^*>--o<07c*. sots 

Cfc*Sb, T e &£UmEBT*^fr2 n%jzmyLft<D'p 40 
&< o<D5rfft#S*>U fufBx, y, e*5j:tff 

41, 2 5 <; y ^ 7 5 , 3 ^ q ^ 4 0 , 0. lSr^3 

[0 0 16] cnil, IOK» 1 ^tf^fS£iJ3^M^tufB 

[0017] (4) ceo^©»4©m«fBSffl»K 



M¥7-2 2 3 3 7 2 
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SbxTeyBq (4) 

WIBBtt^V^y>f F7C**«fctfAg f B 

a, Co, Cr, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, S n, Ti^S^XJ 

U MIHx, y ft&Zf eO<iffia:V^-fnfe«T/<— feV 
ht\ ^n2^xS4 1, 25^y^75, 3<q 

[ooi8] cftfck menu o««Ks;B*«<&tt«E 
[0019] (5) c(DmsvmmB»mttm&. 

(GeaSbbTec) i-dXd (5) 
"C**>£*U MIBXtiC rfe*tf A g, Ba, Co, N 
i , P t , S i , S r , A u, C d, C u, L i , M 
o, Mn, Zn, Al, Fe, P b, N a, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n^^V^ 

4 F7E***&ft**fc< fcfc— O07£***bU tutB 
a, b, c43<ttfdA^ ftlftlO. 0 2^a^0. 1 
9, 0. 0 4 ^ b <0. 4, 0. 5 ^ c ^ 0 . 75, 

0. o 3^d^o. 3, <DBHt*5Ci:*W»i:t 

[0 0 2 0] (6) C<0«flB^fflf«Eaffl»«*4. S« 

*E« • W4-rsflWBE»ffl«llte*lr^T. MfBtiWIB 

(G eaSbbT ec) i-dXd (5) 
1*&t>2tU MfBXIiC r^ocfctfAg, Ba, Co, N 

1, Pt, Si, Sr, Au, Cd, Cu, Li, M 
o, Mn, Zn, Al, Fe, P b, Na, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n^O?^/ 

F73ltfr£>fc54>*< i:fc-^7cJR£»bU tu 
IBa, b, c&cfctfdfcV ^n^tlO. 25^a^O. 
65, O^b^O. 2, 0. 3 5 ^ c < 0 . 75, 0. 

[0021] (7) Mia i — 6tDv^"rn^cc*o«* 

T«K£jE£r*f f ac^ %rWtt 

[0 0 2 2] (8) flMBl — 6 <DV^T*X^ti:E*Otf « 

«Hi»#ME B * fcliifiE X 2 n&TTJSt^A/T* 
[0 02 3] (9) MfB 2, 6 ^l/^tl^HCfa 
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**«lC*a«««K:¥i&ilff 1 ~ 1 0 n m<DmWT*l¥& 
[00 2 4] (1 0) huI22, 5t5£Zf6(D^-ftlfrl£ 

<o*WE7ciiEo^s?»oafc*#UT io~5o %vmm 

[0 0 2 5] (1 1) tufa 2, 5:fc<fctf 6^vf*lfr£ 
[0 0 2 6] (1 2) fljfS2, 5iS&Zf6(D^-?t\frlC 

LiHk (6) 

CO^T^bfc^ 20^k/ (j+K) ^40 (7) 

[00 2 7] (1 3) MIH2, 5 4oJ:tf 6<7X->-fft;frk: 

»? . W ttjSt^OlWSW 7 80' C W±t»* 
[002 8] (14)89122, 5 33£Tj6<D\s>-?t\MC 

fe-tJv linM^«»©lll^tSKWil«Daj«»<5lBWIii:^ 

[00 2 9] (1 5) |ufB2, 5*3j:?>*6tDV^-rn*HC 

fcaatffctf^LTl^SC twists. 
[0030] (1 6) tufB2, 5fs£rj6co^-?nmc 

fet), w«wsj«»«>«fa«©aKWii©siffi^riRiT<!o« 

*W 5 n mJ-X±> 5 0 n mHTT'* 5Ct 

[00 3 1 ] (1 7) BufB2, 5*5<fcQ*6tDt^-rtifrk: 



(9) # F»W 7-223372 

<Dm2tfSnm&L±T\ £%J*Bt«>ltff0 (1/2) « 
[003 2] (18)10122, 5 43«kt/6 0l/->-ftl?bHC 

$tm 9 * fe« i o k:£«<DiiHHBSJ5ffiR. 
[0033] (i 9) 15122, s^^tfe^t/^-rn^tc 

*5 t>. ffi»^S*9ffiffi%9Bg»:£l^g£# 1 0 n m 
[003 4] (20)auE2, 5*5<ttf 6©tvm*>HC 

i#£jl3g2# 1 5 n m£J,±, 7 On m&rFX>&% C t 
[003 5] (21)fijI32, 5*5<fcT>*6©V>-rtl*HC 

30 [0 0 3 6] (2 2)fj!32, 5 6<D^-?t\mz. 

ft"P<Dlt:*:?L \Ji£# 8 0 n mJKTTifc D , 

rjs-ts 2 o©tofls?L©iB©«i«oaK»»©si®^riSii 

So 

[003 7] (23)fijfB2, 5*3<fct;6<7)l.^-rn^t 

ia«<ottfgfB«ifii»Kfc*3t/^r, mwtmo&i&ft* r> 

[0 03 8] (24)BijfB2, 5iS£Zf6(D\,^-f°timc 

*5t>, mmnm<Dmi8,ftv>mjSLiti t 2 50° cixtt-^s 

[00 3 9] (2 5) i5E2, 5*3<tt>*6<?3l/^-rn^{C 

50 mttmcM&tfm^m&mftfr z 45«THf»mT 
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-frit, ^(ommc^^rmMmo^nizMv 

[0 0 4 0] (2 6) affi±fc:itjg£fc&«SB£;frL 

[00 4 1] ( 2 7 ) tufH 2 6 lcE*<o«IBE«JHWK 
iftTOa^THfeW 5 n m^±. 5 0 n mJCTFTSS C 

[0042] ( 2 8 ) ME 2 6 ^tmcommE^mwm 
offffi^S^-oWP^riRi^ttWfcjetfT^D^ MEflrtB 

(i/2) ttTtssc^^tattSo 

[0043] (29) tuffi 26 lcfB«4)ffif HESfflffK 

(MtDmmftjfttD&Zifil 0 nmJ^±T% ^gg^Bi^BiJ? 
[0 0 4 4] (3 o) ME2 6 £fBf££>1WHGftfflWffi 
10nm«±T% aKWIIlOWP«TT«*Ck*W« 
[0 0 4 5] (3 1 ) ME 2 6 fcE«oflfflfflH»fflWK 

©BO«**i5Ktf 1 5nmtt± % 7 0 n mfiCFT 
[0 0 4 6] (3 2) B«±fclt*SfcW:«Wi*^U 
H^EM£ffc£<i:^T««*:E« • B£-r*1»«E«E 

[0 0 4 7] (3 3) IMB3 2(ce«Oflme*«WK 
SK^SiMS-lPlT^**^ \H£ # 8 0 n m«TT** t> . 

[0 0 4 8] (3 4) 10122 6 £ fill* 3 2 lC|E«<Ofll « 
[0 0 4 9] (3 5) ME3 2£fc&3 2 IcEttOfll 



(10) WHFF7-2 2 3 3 7 2 

IS 

[0 0 5 0] (3 6) MfB 2 6 &Tcl± 3 2 ©ivfftfrfc: 

£oTM«M<9^nic*fLT2 0%&L±mt?Z>zt%: 
[0 0 5 1] (37) ME 2 6^tcl±3 2<D^-ffLMc 

w TtmvmT&cDmtf, mmm<D&K¥&Dft\cttisX 

1 0-5 0%<DmWl£%>ZC Zo 
[0 0 5 2] (3 8) ME 2 6*fcl±3 2 0^-fn^fc 
E«eoflWREafflWHIfc*l,^T. ¥J5»S*79&*#$ 

LjHk (6) 

^ST^lf:l*s 20^k/(j+K) ^40 (7) 

20 Wflfcfc-TSo 

[0 0 5 3] (3 9) ME2 6^fcl±3 2 <D\,^-ftlfrlC 

mmcDmsssmmmmiz^x, toE*«^»<oKjS 

#7 8 0° CW±T*SCfc*W«£-r5o 
[0 0 5 4] (4 0) ME 2 6S^li3 2<D^~fnfr\C 

mmvmmmmmmfc&^x, msmm^M^m^ 

[0 0 5 5] (4 1) BUE2, 5*3<tt>*6 0l^*rn*HC 

*3t>x ME B £ 7c tifuia X X^t> 1*tlZ>fcM£FM o £5 <fc 
XI Si, Pt, Co, Mn, WTSSCWSK^ 

[0 0 5 6] (42) S«±Klitft* fc*«»l*tt L 

K?E«Wfl:teJ:oTflWli«E» * S^*r^ttffitaaffl 

ftisxwmz&fgfr&xmi:, mmmicx.^.j^~\£ 
40 mz&%T.m£*m^x&%ct*wmtt'%o 

[0 0 5 7] (4 3) »*E±U:it«*^:tt««JB*^b 

js^EwaffcJc^oTttfa^rEB ■ s£-rs«*E»/B 

/> LTliM^^^^ S 1/ Hi: KIi£/£»^*l^c }fi 

18^ t(ffiatt*^±k:tOEieiibiS«»tS5E^» 
k«*Cr««*««**. MEinUSAd«9»Wtct9 

50 »Scfc'5fc|&E««»*«*^-y:*XSi:«:«IA.T«:a 
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££*<&&.£ 

Co o 5 8] KffiattoaHfcfi&j&s-rsfcttcKoT 

i^^pli, 1 nm«i, 10nm«TAWSU\ In 

Co o 5 9] c<Dftm-?i±, &M&,}$.fti&m&immm 

[006 0] tufBJSt l *5 ,£ tffil 2 ©1f Igia^fflftli^S 

[006 1]X/^?'J fg^ffii^KcDffl^c 

Mc<fc3!5]|£|lp#X^y*7£Tn;i, SaM»©«Tlil?: 

CO 0 6 2] (4 4) Stg±tC[tSSfct±«MJl*/rL 20 
rm^ntc, X*;l^"-tf-^©Mt^StfT£C& 

[006 3] (4 5) SGfgl~6, 2 6*5<£tf3 2©(^ 
[0064] (46)tufHl~6, 2 6*5 <£ 3 2<9t^ 30 

-ftiMcmmvmmzmmm m^mmmmm x 

* il £ b T m x. 7i itfgfati^T* & 5 C i: 1 1 

5. 

CO 0 6 5] (4 7) SufE 1 ~6, 2 6*5j:t>"3 2<Dt^ 

C 0 0 6 6 ] (48) mZ&m&fcftCDffi&feVlffid.® 
^OfflM6 5 0* CJ-XTT'feS, fufBl~6, 26 

*3<fct>'3 2 (D^-rrimcmmommimm^m^m 
mmmwx&^ct^wmtt^. 40 

[006 7] (4 9) fufB 1 ~6, 2 6*5<£t>'3 2©l^ 

•rnaM 7*fct±4 8tfB«e©it$sta^ffl^Bi%^« 
mi?.mm<DELmmtf e 0 %j^±t-s set srfttt t -r 

[006 8] (5 0) a«±tCit^Sfcti«»ii^b 

I? E?iJ^ft t J; o T1tfE^!B^ * ttS&f 5 ttfSIB 
ilWctelX^ fOfB 1 ~6, 2 6*5j:t>'3 2coi,^-rn 
7bHcfB^^1Sf8fBiSffl»Si*fBiill 2; Tc imM&mm L 50 
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m<o^^mtLxm^ ^sitnts io 2 mt 
laasBUftuc z n s - s i 02 m<Dzmm&<Dt¥r$m*m 

coo69] (5 1) mw.±icm&%tcMmm*ftL 

m=F&mmt\,c & ri» $s^t an $ fc t± R£f 5 t»?ef a 

fc-ZtlT^ X*;!,^- tr- ACO^I^WT^ c sue 1 

*^IB^t fdti^MtKffi L^OVX^JI t LTt 
$U AOS i - S ru Si-Ge, S i — I n it^<0 

co 070] (5 z) &^±icmst^rcitum^^L 

H^SBjnMffcfc <fcoT fit fg^fBii $ fc li S f»$g|B 

mmmcts^T, m&_ticm&*tcizumm*ift^x& 
^si%fB^srci±sp<t^m \,m<o-^^m t lti 

A>Og;*tM<0iijp^. 1 5 0 n mJJ(_h 300nm« 

co o 7 1 ] (53) mm±ic\M.fg$ircimmm%:fti> 

wL^-w,3imt\z- &r>x ft mm aas * fc t± s^-r s it fsta 
mmmos^x, mfo±izia.m&fc&umm*ftLxB 

ga^j^fbt- <t o Tit mzmmm tc im$i? % mmmm 
mmtttmmm rcimmmmm Lm^^m t lti 
^-PTtA^tw^ s i 02^ ttmmmic zns-s 

i O z JlcD2®^<r)ffi^*<i^SCt*#^fc^- 

co o 7 2 ] (54) umm 2 *> zzftppsm 4 co#« 

l±. Z n S - S i O2. Si -NlfcSP, S i -O-N 
S i O2, S i O, TazOs, T i O2, AI2 
03, Y2O3, CeO, La 2 03, In2 03, GeO, 
Ge02, PbO, SnO, SnOi, BizOi, TeO 
2WO2, WO3, SC2O3, Z r 0 2 *if©^{t%, Ta 
N, A 1 N, Si 3 N4, A 1 - S i -N?M#f} (Mz.l£ 
A 1 S i N2) KEcomtWl, ZnS, S bzSs, Cd 
S, I nzSs, Ga 2 S 3 , GeS, SnS 2 , PbS, 
Bi2S3, * £om,{t^0, SnSe2, Sb 2 Se3, C 
dSe, ZnSe, In2Se3, Ga 2 Se3, GeS 
e, GeSe2, SnSe, PbSe, Bi 2 Se3^:if 
(D-b Is-yVctyQ, CeFs, Mg F 2 , C a F 2 & t'cO^ffc 
^ &&l,H±S i, Ge, TiBi, B4 C , B, C, £ 

C 0 0 7 3 ] &mm<DWi&, ZnS%70 ^;1/%W±# 
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t?«^ M^^ZnS-S i0 2 ^s Si, Ge<D 5^ 

<D'P%l < £ $>-m?t 7 o BR 1 %J£UrS'tf»£k 09*« s 

u *si/His i^im WAifs io 2 t<D2/igi 

tf»*L^ 0 cOf&, |Bft«*«T*IB<rfc«^ Zn 
S-S i 02»©**ia»««fcH^ 3 n 

m£(±£f£o £7c, S i 02«C»e^5i«f»JC<fcS 
IB»B^«IiW«**^«**fc«)fcx KlOnm 
JWT##*lA\> C © 2 *■«:««)■ 2 ©f&bD ICB» 

»JB2^t>t)hbTttS iO 2 i^^5 0nmH JO 
± 2 5 0 n mCTFtf^S L V\> *IHft<Ott*> tHC 2 Jl§| 
*SttS«-&«s S i OaJBtDRJPti 1 0 nmtti8 0 
nmKTtf!fSU\ Cft&<D2JMt#»B-3C fcfc*. 

[007 4]*Pai4«$^l. 7£Lk 2. 3tt 
TOBHfcSSi^, WPff 3 n mtX±. lOOnmJ^ 
~R 1 8 0 n m«L 4 0 0 n mKTAWS L 

[0 0 7 5] S»J15<OtJ^bTtt. Al— TK S 20 

[0 0 7 6] ^l^T, S i - S n £7c& S i - I n*g-& 

[0 0 7 7] S i, Ge, C, Au, Ag, C 

u, A 1 , N i, F e, C o, C r, T i , P d, P 
t, W, Ta, Mo, Sb^IW, SfzliCtlZ* 

[0078] do*js0a-e*4, «ffijctttf, h^*y*> 40 

^ffl^Tl^^ Wft*)9lc N ^U^-U^^V. 

[0 0 7 9] f^M/B4. K**ft5 43<fctf«Ilft2<D---» 
L fc^MSgSfllig, gfi 1 /«ftft 2 /B 

SR3, stEi/E»«3/*H«4. s«i/e»« 
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[0080] w±a-^ft cfc -5 fc, c comffifflvfmmm 
i^iOiHRBo*****^^*©. eat- 

[0 0 8 1] (55) 

[0082] (56) mmtj&#& k> tmwzM&im 

[0 0 8 3] (5 7) jHJSfttt^ffibfflWai^TiSJBac 

[0 0 8 4] De Ef Fg (8) 
£ £ ~£\ MIS E & S n , Pb, Bi, Z n , Ga, In 
freStfftfc^ft < £ t> 1 OtDjc^ MIEE ti A s , 
B, C, N, O, S, S e, S i , T e, A g, A 1 , 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
u, Fe, Ge, Hf, Hg, Ir, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 

i, V, W, Y, Z r cfctJ/SSScfct) m&tlft'J>%L< t 
fc 1 O<07E***U HufSFtiMfBDRtftufHET^ 

nw^M<^tio(?)SMsu w*tf. t 

1, Br, CI, F, H, I, PrntTZCttfT^ 

So stc. MtBe, f Rzjg^mmt^im^m^- 

-^tl^n 3 0 ^ e < 9 5 N 5 ^ f < 5 0 . 0 
^g^2 0<DmmiZ$>& H<\ ZZlC 40 
^e^8 7, 13^f^40 v O^g^lO^Wcg 

[0 0 8 5] huS FT*^ nSTC^tt. MIBD 
E Tg^tlS^ftlftl S nMTet^n 
&\ S nMT eJ^i^Tic^T^ntf *^ IMS 
D, D' (fjfBD^±IBS n, Zn^^D, D* 2 
zc^O^) . E s FOffl-&^fc*3l^T^ D-E. E- 
F. D' -Eoe^^5T€rsanK^[rit»tf«ftjSi«: 
fe^:*V^ «*jS4toWTfeD^ D-D' 

± o 1 5 o *cw±iHws««iev^c iv\ 
[0086] (5 8) mmmm^mLmmm^ sfc, 

[0 0 8 7] S epMqNrOs (1 1) 

<1 C T\ lufBMti: In, Sb, Bi, Te, Au, B, 
Cs, Sn, Tl, S, Ge, Fe, Z nfrZM&tltc 
^<tt)l^I, SufBNtiAs, C, N, O, S 
i, Ag, Al, Ba, Be, Ca, Cd, Co, C 
r, Cu, Hf, Hg, I r, K, Li, Mg, Mn, 
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Mo, Na, Nb, Ni, Os, Pd, Pt, Rb, R 
e, Rh, Ru, Sc, Sr, Ta, Ti, V, W, 
Y, Zr, Pb, Ga, URO\ S e Rtf|0eM7*«S 
ftSTcKBtftO^ft < £ & 1 o^^tl-o MfBOfc* 

lO^SU mtfBr, CI, F, H, I, P 
fct5C^tf7?*4 0 Sfc, iW2p, q, r&tfs^ 

5. 0^q^55, 5^r^50, 0 < s ^ 2 0 <£>®B 
^§c^»f 50^p^80. 0^q^4 10 

0 N 10^r^40, O^s^ 1 0<DmffllC%>ZCttf* 

20<k/ ( j + k) ^40 
ffi»«»*ajLfflBt^**RB«^ (GeSb 2 
Te4 ) so (Cr4Tes ) 2 ot*S5^ a (7) <D 
L«GeSb2Te4 . HliCr 4 Te5 T$oT, k/ 

(j+k) li2 0T*5o CCT#7c^(7)M-?%^ ^ 
tl^tU L <D G e 1 1 %, S b ti 2 3 % N T e ti 4 6 
%. H^DC rti9% s T e ti 1 1 %T*&5 0 5S 

(7) T*?£3;£ffi± 1 OJW^%(Ommi±LCOG elil ~ 
2 1%, Sbtil3~33%. Te&36~ 56%, H 20 
<DCrtiO~19%, T etil ~2 1 %7?&&<> 

[0090] (6 0) mkimfttnn&J&ftte, ^ir 

[0091] (6D jiiea (8) &&xf (i i) com 

S? ft € 5 o 

[0092] im^&mfttDffi^&vmz, mnmm^m 

L«0«|J«7clRtD^H?»coau:*f'rS»J^Tl 0-5 
0°/o^iTfe^c^^l<v 2 0~4 0%C0^H 

[0 0 9 3] (6 2) fc«*ftJ«»Ofi** 
[0 0 9 4] KHjfia^Olkjfi». «rffl«OBWt»T« 
[0 0 9 5] (6 3) ilUM^Of^a^li, TfSO 

riw o Mx.^ BaPd 2 ^-n^n^jc^ 

Bati3 3% Pdti6 7%T&£ 0 
T% MBaPd 2 fr£>(D-fn&± 1 0M^%^li5H 
ti. Bati 23 — 43%, P d ti 5 7 ~ 7 7 %T$5 0 
[0 0 9 6] <Agf> BaPd2 , BaPds , NdP 
d, NdPda , NdPds , Nd?Pta , NdsPt 



(13) »H¥7-2 2 3 37 2 

[0 0 8 8] (5 9) i^«R*fflUffl»il©¥^fi« 

LjHk (6) 

ts(7) commcom^&mmf&tL, ±tmm*m 

«r5*7t«O«*T<0*#Jl«. a (7) 
± 1 0R?%<!DKHP , i^*SCfc*<»Sb<. ±5M^ 
%<D^Brttc£3£<fct>#£lA\> 
[0 0 8 9] 

(7) 

2 , NdPt, NdaP t 4 , NdPt2 , NdP 
ts , B i2Nd, BiNd, BiaNd4, BiaNd 
s , BiNd 2 , Cd 2 Nd, CdNd, Mn 2 Nd, -M 
n2aNde , Mni2Nd, NdsSba , Nd 4 Sba , 
NdSb, NdSb2 , FezNd, FewNd 2 , C 
s3Ge2, CsGe, CsGe4, NdsS i3 , Nd 
5 Si4, Nd S i, NdaSi4, Nd 2 S is, Nds 
Sis, Cs2Te, NdTea , Nd 2 Te5 , NdT 
ez , Nd4Te? , Nd2Tea , NdaTe 4 , Nd 
T e , Ce3 I r, Ce2 I r, C e55 I r45, Ceir 
2, Celr3, Ce2l r? , Cel rs , CaPd, 
CaPd2, CaGe, CazGe, GeNaa, Ge 
Na, C a S i2 , Ca2Si, CaSi, S e 2 S r, 
Se3Sr2 , SeSr, G e S r2 , GeSr, Ge2 
S r, SnSr, SnaSrs, SnSr2, Ce 2 T 
1, CesTla, CeTla, CesTh, CeT 
1, B a T 1 , PdiaTlg, Pd 2 Tl, PdaTl, 

30 Mg2Si, Mg2Ge, B a P d 2 , BaPds , Ce 
4Se7, Ce3Se4, Ce2Se3, CeSe, Ces 
Ge3, Ce4Ge3, CesGe4 , CeGe, CeaG 
es , Ce5Si3 , C e3S 12 , C e 5 S i 4 , Ce 
Si, Ce3Si5, CeS i2, CeTes, Ce2T 
es, CeTe2, Ce4Te7, Ce3Te4, CeT 
e, La3Se7, LaS e 2 , La4Se7, L a 2 S 
e3 , L a3 S e4 , LaSe, GeLa3 , Ge3La 
5 , Ge3La4 , G e 4 L a 5 , GeLa, GesLa 

3 , BaSe2, Ba2Ses , BaSe, PdSe, M 
40 03S e4 , MoSe2 , B a 2 G e , BaGe2 , Ba 

Ge, Ba2Te 3 , BaTe, Ge 2 Pd5, GeP 
d2, Ge9Pd25, GePd, GeaPt, GeaP 
t 2 , GePt, Ge 2 Pt3 , GePt2, GePt 
3 , Pu3Sn, PusSn3 , PusS n 4 , PusSn 
7 , Pu7Sru , PuSri2 , PuSn3 , P tsTe 
4, P 1 4 T e 5 , PtTe 2 , GeNi, G e 3 N 
is, Ge2Nis, GeNi3, NiTeo.85, Ni 
Teo.775 , Nia±xTex , C r 1 1 G e 19, CrG 
e, CriiGes, C r 5 G e 3 , Cr3Ge, CrSi 
50 2 , C r5 S 13 , C r3 S i , CrsTea , C r 4 Te 
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5 , C r3Te4 , Cri-xTe, GesMns , GeM 
n2, MneS i, M n9 S i 2 , Mn3 S i , MnsSi 

2 , M ns S i 3 , MnSi, Mnn S i 19, Mn2S 
n, Mn3.25S n, MnTe, Te2W, FeGe2 , 
FesGe3, F e3 G e , Fe2Si, F esS 13 , F 
eSi, F e S i 2 , Ge2Mo, G e4i M 023, Ge 
uMo9 , Ge23Moi3, Ge3Mos , GeMo3, M 

03 S i , M05 S 13 , Mo S 12 , MoSn, Mo S 
n 2 , M o 3 T e 4 r MoTe2 , Si2Ti, SiTi, Si 

4 T i 5 , S i3T i5 , S i T i3, S nsT ie , Sn 
3T15, SnTi2 , SnTi3, CoGe2, Cos 
Ge7, CoGe, Co5Ge3 , Co4Ge, C03T 
e 4 , G e 7 R e3 , R esS i3 , ReSi, ReSi 
2 , R e2 T e o 

[00 9 7] (64) mm&f&ftO^I&fillt, £7c. 

[009 8] <Bf>Cs 3 Ge, BazTl, GePd 
3, FeeGes, FeTe2 , CosGez .-NdsP 

d, Cs3Te2 , Ce4lr, NaPd, CasPd, 
Ca3Pd2, Ca2Ge, SesSr, CesTl, Ce 
Se2 , C e 3 G e , BaS e3 , GeSe2 , GeS 

e, BaTe2 , GePds , GesMnu, MnTe 
2 , G e 3 W2 , F e G e , Fe4Ge3, F e 3 S n , 
F e 3 S n 2 , FeSn, CoTe2 0 

[0 0 9 9] (6 5) iSUM^WMt^ £7c. 

[0100] <CS>Ba4Tl, CsTe, B a 4 T 
1, B a 1 3 T 1 , C d 1 1 N d , CdeNd, C s 5 T 
e 4 , Ca3Pd, C a 5 P d2 , S n3 S r, Bai3T 
1, PdTl2, F e S e 2 , FeSe, Cr2Te3, 
C r T e 3 , FeSn2 0 

[0101] (ee) MJSkjSM»ti,xmiAm^mf 

3H««SIH±. m&6 5 Or«T©ffc^T*SCfc# 

[0102]<Dff>Sn, Pb, Sb, Te, Zn, 
Cd, Se, In, Ga, S, Tl, Mg, TI2S 
e, TISe, T 1 2 S e 3 , ThTe2 , TITe, 
InBi, I n 2 B i , TeBi, Tl-Se, TI- 
Te, Pb~ Sn, Bi-Sn, Se-Te, S-S 
e, B i — Ga, Sn — Zn, Ga — Sn, Ga — I 
n, I n3S eTe2 , AgInTe2, Ge Sb<Te 
7, Ge2Sb2Tes, GeSb2Te 4 , G e B i 4 T 
e7 , G e B i 2 T e 4 , Ge3Bi2Tee, Sn2Sb 
eSen, Sn2Sb2Se5 , SnSb2Te4 , Pb2 
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S be T e 1 1 , CuAsSe2, Cu3As S ej , Cu 
SbS2 , CuSbSe2, InSe, Sb2Ses, 
Sb2Te 3 , Bi2Te3, SnSb, FeTe, Fe 
2T e3 , FeTe2, ZnSb, Z n3 S b2 , VTe 
2, VsTes , Agln2, BiSe, I nSb, I 
n2Te, In2Tes, B a4 T 1 , CdnNd, Ba 
1 3 T I , C deNd, B a2 T 1 0 
[0 10 3] (6 7) ]»«jiS0«»4:LTIWEB*fcWf 

fcto*«fflt5i:«^ mmt^co^mm^ tie 
10 Em<Dmm<Do%&%L< fct— tKttcnra^ 

[0104]<ES>Sn, Pb, Te, Zn, Cd, 
Se, In, Ga, S, Tl, T hSe, TISe, 
ThSes , TlsTe2, TITe, InBi, In 
2 Bi, TeBi, Tl-Se, T 1 — T e , Pb-S 
n, Bi~Sn, Se-Te, S-Se, Bi-Ga, 
Sn — Zn, Ga — Sn, Ga— In, Ba4Tl 0 

[0105] (6 8) mittfttisTimcmizwf 

[0 1 0 6] <FI¥>S n, Se, In, Ga, S, I 
nBi, In 2 Bi, TeBi, Tl-Se, Tl-T 
e, Pb-Sn, Bi-Sn, Se-Te, S-Se, 
Bi— Ga, Sn — Zn, Ga — Sn, G a — I n 0 

[0107] (6 9) mMmt&mLmmm<DMj£%tc 

»»SU\ *^lcJ:*jH««R*fflLfflWliU:x 

[0108] (70) *^TOtc<fcSie»«is^a4bffl» 

^<7—lc7Vlzv h#SftTt^S*\ 3*$fct±a»T 

50 [0109] (71) jH»«R*tabu— yjt^^i/x 
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(A/NA) x /^l/Xfpgx^TfH (9) Rlf (10)0* 

0. 4A/NA^vTSl. 
0. 3<x/T<0. 5 
SSfcTE (12) Rff (1 0) <Dm&*ffitt££tf 

i5ff*U\ * 

0. 5A/NA^vT^0. 

(72) *«±te***fttt«wi*^bTjB*«n 

ft, x*;l/*-e-AOIB«*»tT*C*ai?EOT* 

m^KB * tt i± mfammmmitmmwT* wu%*it 
iioa«^ £ ft ^fit^ft k: -r s t&m*n-3o 

[0111] (73) »*EJ:k:i[»*fctt«WI«^l/ 

«s*#-r & At ist 2»s«f** « ^ « mmmmw^ 

[0 112] (7 4) (l) *6 (6) teC«oflBBE 

« ^ a m mmmm&mw s ft uMtft^iimdifbs^ 

[0 113] (7 5) WE±telt**fc*4«Wi*^L 
[0 114] (7 6) »«±fci[»*fctt«IIJi*^L 



2<? 



5 A/N A 



* [0 1 1 0] 



9 A/NA 



(9) 
(1 0) 



(1 2) 

[0 115] (7 7) X«±fctt»*ftfci:««l*ftL 
T7%£2tift. x^l/^-e-AOM^S^T^CS 
flFFEJUSEffcfc: $ ft & B£T § flWRffi 

mm^tcl±mmic LT*ffi*»*»jabftfflO»R*it5 

[0 116] (7 8) WBJBBjSja^ibTttx MA. 
&\ LaTe3, L a T e 2 , L a 2 T e 3 , La3Te4, 
LaTe, La2T es, La4Te7, La3Te, L a2 
Sb, La3Sb2, La S b, LaSb2, La3G e, 
L asG e3, La4G e3, LasGe4, LaGe, La 
3Ge5, Ag2Te, Cr3Te4, CrsTes, Cr2T 
e3, Cr4Tes, CrSb, Cr3Ge, C rsG e3, 
CruGea, CrGe, CrnGen, PtTe2, P 
t 4 Te5, PtsTe4, Pt4Sb, Pt 3 Sb 2 , Pt 
Sb, Pt3Ge, Pt 2 Ge, Pt 3 Ge 2 , PtGe, 
Pt2Ge3, PtGes, NiTe, NiTeo.85, N 
iSb, NisGe, NisGea, NisGes, NiG 
e, CoTe, CoTe2, C03T e4, CoS b, C 
oSb2, CoSb3, C 05G e2, C05G e3, CoG 
e, CosGe?, CoGe 2 , Si 2 Te 3 , SiSb, 
SiGe, CeTe, C esT e4, Ce2Te3, Ce4 
Te7, CeTe2, CeTe3, Ce2Sb, C es S 
b3, C e4 S b5, CeSb, CeSb2, Ce3Ge, 
Ce5Ge3, Ce4Ge3, C esG e4, C e G e , Ce 
3Ge5, C esS 13, C e 3 S i 2 , C esS i4, CeS 
i, Ce3Si5, CeSi2, C r3 S i, C rsS i3, 
CrSi, CrS i3, CrS 12, C03S i, CoS 
i , CoS i2, NiS i2, NiSi, NisS 12, N 
i2S i, NisSiz, NisSi, PtsS 12, Pt2 
Si, PtSi, La S i2, A g3 I n, A g2 I n, 
Bi2Ce, BiCe, Bi3Ce4, BisCes, Bi 
Ce2, CduCe, CdsCe, C dss C ei3, Cd3 
Ce, Cd2Ce, CdCe, C e3 I n, C e2 I n, 
C e mx I n , Ce3 I ns, Celn2, Celn3, C 
e2Pb, CePb, CePb3, Ce3Sn, CesSn 
3, C e 5 S n 4 , C e 1 1 S n 1 0, C e3 S ns, Ce3Sn 
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7, Ce2Sns, CeSn3, CeZn, CeZn2, C 
e Zn3, CeaZnn, CeuZnsB, CeZns, C 
ezZmi, Ce2Zni7, CeZnn, Cd2i C05, 
CoGa, CoGas, CoSn, CrsGa, CrG 
a, Cr5Ga6, C r G a 4 , Cu9Ga4, C 113 S n , 
C U3 Z n , B 12L a, B i La, B i 3 L a4, B 13 
Las, BiLa2, CduLa, CdnL a2, Cd9 L 
a2, C d2 L a , ■ C d L a , Ga6La, Ga2La, G 
a L a, Ga 3 Las, G a L a3, In 3 La, I m L 

a, I nsL a3, InxLa, I n L a, I n L a2, I 
n L a3, LasPbs, La4Pb3, L an P bio, L 
a 3 Pb4, LasPb 4 , LaPb2, LaPb3, LaZ 
n, LaZri2, LaZn4, L a Z ns, L a 3 Z n22, 
La2Zni7, LaZnn, LaZni3, NiBi, G 
a 3 Ni2, GaNi, Ga 2 Ni3, GasNis, GaN 
i 3, Ni3Sn, Ni 3 Sn2, N i 3 S ri4, N i Zn, 
N i5Zn2i, PtBi, PtBi2, PtBi3, Pt 
Cd2, Pt2Cdg, Ga?Pt3, GazPt, GasP 
t 2 , GaPt, GasPts, GaPt2, GaPts, 
In7Pt3, In2Pt, In3Pt2, InPt, Ins 
Pte, In2Pt3, InPt2, InPts, Pt3P 

b, PtPb, Pt2Pbs, PtaSn, PtSn, P 
t 2 Sn3, P t S n2, PtSn4, PtsZn, PtZ 
rt2, A1S, A I2S3, BaS, B a C2, CdS, C 
04 S3, C ogSa, CoS, CoO, C03O4, C02 
Os, Cr20 3) Cr30 4 , CrO, CrS, CrN, 
Cr2N, C T23C6, Cr?C3, Cr 3 C2, C112S, 
Cu9Ss, CuO, C U2O, I n4 Ss, I n3 S4, L 
a2 S3, La203, M02C, MoC, Mn23C6, M n 
4 C, Mn?C 3 , NiO, S i S2, S i O2, Si 
3N4, Cu2Te, CuTe, CusSb, Mn2Sb, 
MnTe, MnTe2, MnsG e 3) Mn3.2sGe, M 
nsGe2, Mn3Ge2, GesW, Te2W, AlSb, 
Al2Te3, Fe2Ge, FeGe2, F e S b2, M03 
Sbv, Mo3Te 4 , MoT e 2, PbTe, GeP 
d2, Ge2Pds, GegPd25, G e P ds, PdsS 
b, PdsSbs, PdSb, SnTe, TisGe 3 , G 
esiVn, GesVn, GesVs, GeV 3j VsTe4, 
V3T e4, ZnTe, Ag2Se, C U2 S e , AI2S 
e3, I nAs, CoSe, Mn 3 Jn, N i 3 I n , N 
iln, Ni2l n 3 , N i 3 I n?, P b S e , &E<Dm 

[0 117] LaSb, CrSb, C 

oSb, C r3T e4, C r2? e3, C r 4 T e 5 , CoT 
e, Co 3 Te4, L a Te 3) C U2T e, CuTe, C 
usSb, MnTe, MnTe2, M n 2 S b <D •? %C0'P 

J&ft\C7B:^(DX\ y^X^*btc< <B^t«^ct 
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[0118] mdmm&j£ft*\^&nzm{m. Kit 

70 [0119] «jE««caffl»i«T«s msKmaiA^ 
(Dffimm^ftvrcttmxmmmm • • its**** 

[0120] RraiiWteiBSEftr s*»tLTtt, 

[0121] tuie«SI^^OS#f^^*S[gPni 
»» k 1 flfflBKtt^«» £ ffl£fb»# fc ©ffffi 

^o*»Wn2kj«»aBk2 0«o*n j eti±4 o%wrt 

[0 12 2] m £n 2 <9M#± 1 0 %t(p^ ki £ k 2 <7> 
M^±7 0%fi(rtT*feD, lo| ((ni+iki) - 

(n 2 +i k 2 ) ) / C (ni + i ki) + (n 2 +i 
k 2 ) ] I 2 T«^^n^WffiSlf^^6%J^T^S^^ 
^!f^LK £tc, ni t n 2 <DH#± 1 0 %J^P E 3 > ki 

c£te s ii^S< btlif f l^M*? < L, ft 

[0 12 3] iStt^fiK^^®*f2p (n, k) <9#£L^ 
KHttx ffiS£toS5WG e-Sb-T e^D*&l2, 

5. 0 ^ n < 6 . 2, 1. 1 < k<6. 1 T*$>K), 
fflSHb*#tf I n - S b - T e 3RO»&i4. 

1. SSn^l. 8, 0. 6 ^ 3. 6 TN&So 

[0 12 4] ^li^^^MIBIt^fB^fflSSi^^^ 
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[oi2 5] mnessmiofiiwcsir^ r^^jsj 

co i 2 6] «fln«^H«». mz.tfr?vfrmm, 
u^^f> *i;75h\ *yx^i/x 

[0127] mmm<oimmi±, w^imim, mt 

**** J^ISi. SS^ttAM*^***^^^**** 

[0 12 8] ^«»<7)«MJi^«IfcLTtt, Ce, L 
a, Si, In, A 1 , G e, Pb, Sn, Bi, T 
e, Ta, Sc, Y, Ti, Zr, V, Nb, CrfeJ; 
If W£ t) * £gf £ •? »f ftfc^ft < £ fe 1 OO7Clg<0» 
ffcttk Cd, Zn, Ga, In, Sb, Ge, Sn, P 

%*fc(±-feU>'fb*&x Mg, Ce, C a&H^Bffc*, 
Si, Al, Ta, BftifOfiftfc Sfetts 3jx**fe 

Ce02, La203, S i O, S iOz, I n203, Al 
2O3, GeO, Ge0 2 , PbO, SnO, Sn0 2 , B 
12O3, Te02, W0 2 , WOa, Ta 2 05, Sc 
2O3, Y2O3, T i O2, Zr02, CdS, ZnS, C 
dSe, ZnSe, I n2 S3, In 2 Se3, S b2 S3, 
Sb 2 Se3, Ga 2 S3, Ga 2 Se3, Mg F2, Ce 
F3, C a F2, GeS, GeSe, GeSe 2 , Sn 
S, SnS 2 , SnSe, SnSe 2 , PbS, PbS 
e, Bi 2 Se3, B i 2 S3, TaN, Si 3 N 4 , Al 
N , Al S 1N2, Si, T1B2, B4 C, S iC, 
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[0 12 9] Ctl^(Dot>, Wt^JTlt, ZnSSfcfci 

BBB«S3eTa»H-e*«ja^ TaN, S 
i 3N4, A 1 S i N2*^c«A 1 N (mtT)^ — ^ 

It, m&&l£T*$>2>&T\ Y2O3, Sc2 0 3 , Ce 
O2, T i O2, Zr02, S i O, Ta205, In 
2O3, AI2O3, S n02*fct±S i 02*fcti*ne>»c 

[0130] mzumm*m®wa-mmya, &zwm 
[0131] toe«iijBfcis^»*ffiffl'r5fc^ trnft 

^8ST*85o 0tl*.&\ iP^5 0 — 5 0 0 nmCD (Zn 
S) so (S i O2) zoJlTtt, «S&jJ!I. IBS • 

20 [0 13 2] HOE«»JBt±*fcx #»ftfe<fctf»H»o 

[0133] ftAKrosiim:, 

•fto^ft < i 1 1 7315* 9ft 8«**l/ft»fcB 
[0134] -ftfc. «Mc«*SW"rSfc, 

ffifr & comm t nm<o*m& s <d&mx t com^t> 

[0 13 5] =F*^»**J:?)**<'rSfca6Jctt. IS 
Kih*-SflF/§#*S. 

[0 13 6] tfPJB^WK^JiatcS^i:. fi$Sf2Sffl 

[0 1 3 7] ^mm<Omm(rt, 3nmJ^i 4 00 nm 
50 JMTT% jao N ES«lB*3j:^?g£«ffi^v^-rn^-75- 
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CO 1 3 8] 5*Nf£LT> !fc£«MW2. OW/cm 

s»ew*oafo^»» cmar a i 

2O3, A IN, SisN4, Z n S ft H*5 Wi^ttfCjfi 
tSBJ^ttft) *JB^S*\ Si O2ft2<0j!&fiaiMW 
«^gfi (0. 0 2W/cm'degK±s 0. lW/c 

m • d e gJKT) <ottm*mis\ «HJI*»<tS^ 

fcffU ESffifiSriBfcSlc^ buK4> 

[0139] EMMte, mmtmmnmcDmmmicmw 

LTUK 

[0 14 0] ^■<B*H«£li^©«*c. tftiB«» 
»fcffifflpIli6ft^«W<J:t)ftSffWB (±tf*Ji) 

£t)S®£ft&o 

[014 li'isestts e«jb««. «kji. *mm$5 

ft^lf<fcV\, 

[0142] mmzmmmm. umm, f iimk Km 

[0 14 3] «JE©W»ESfli»Bi«, #S»*f>#X/* 

[0144] a^jt*^ mm^vmm. n 

[0 14 5] c®±54«dBHfc*frft5tfcfc:<fc?K 

[0 14 6] -figlc. tB$E^ («*ffc) fc*oTflHB«D 
EWHTft5*&. ES«^£S**6fri;fceSrffcS 

^cHiaat^wjafc-rscifc^^ft^o kt\ 



(18) ffilf 7- 2 2 3 3 7 2 

[0 14 7] 21©»&flD»SbV«»fl:ffii:l/Ttt. 09 
*fcf. X#*y bgtf2 ^mWTiftSi-SfcJItjRbfcU 
-*f*&JR», ^-byv^v^TWfi^v^ftHfcctS 

[0 14 8] X*°7 hg^2 /xmOT^ttfL/'cl/- 

&Bfcfts#&*^v\> core®, ©u-iwc 

«WJc«!?iSbfiH«t"-BCfcte:ft5x WSUHfcB-r 

[0 14 9] g-ftX^y MJ\ BI— <DE»h^y*±fc: 
±U:MJ!I2*TtiJ:^o h7«y^±i:h7'^Bfc:H« 

[0 15 0] *Xl^iffe*t^i*ffl*#»f*:l^-1f^ 

X#y hTStitfJBMW (1/2) kiftSffiBT^fi 
ftR^TtX^y hT»ntf*uEffi«T^SS) a< 

[0 15 1] »Sfk*E»h^-y^±^«Lt»^U^^ 

HO#*BIffc?*T t <fcv\> 
30 [0 15 2IMM, Sb, Te, Ge^yCr*± 

TgfigbfcS^ IflltcliSb, Te, GelS&ZfC 
r^K : f3V^*<tt'&bT^ft^»&3V^o £7c N C 

EJU««»Tanfettll8fe:ftSo -¥-<lT% c<D<fc-5ft« 
v^o WEE«h^y^±fcffii/v^y— *Stoix 

40 -if3^jiWbTiME»iii*is»fl:s*a. ^^-r^> 

[0 15 3] U— IfJtftSOX*^— If— A*MH»-r 

awfctt, t««Eaffl»tt+tci«i^«»^#ftbfti/^ 
50 m<om&ii. aK»«o3a«» (a»«fflSft«») © 
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[0 1 5 4] CCDH 1 ODgBgTj&T'li, Wii&j£$mtf 
«Caffl»il<oiaiflfoilB*6*ort«k:i«ii*"3T«* 

[0 15 5] JSBfct-S/^-l^l^MMtfcifiVvR 

jwc-r s^v- ©wrcv^-gii irjt 
coi56] t(D5me>m i ~sg e ©iipffiiaafflaw^ io 

[0157] mar. tt«ttg^ts*««D*ft, is*£ 
[0158] le&ftMit^ fiswifeitf+mji 

[0 1 5 9] OflffiNBSmttttx MsBfg 

[0160] i)EflHRia»ffi*H<Z>'>& < t ifl 

[oi6i] c©«ra©#2<J5*«ES«f*«\ Mfafst 
mLm<D-?z.?mt isTmz.T^z>c ttPWWLtTz. 

[0 16 2] 

^nzm^tzmmzmnftviz. s b ts&tfT e ^mib 

m<r>mm\n^me^n^^ ummt^mmnmm 
ccDfztb, mmwmm^tt cc/n> wssl, ibis- jo 



W7-2 2 3 3 7 2 
[0 16 3] Sb, T efeitft&iaBSfctiXT^fc^ 

[0 16 4] C<D«WO|g5*J:tfSr6<Dfl!«e»ffl«t 

*tffflwr3!«&iftwfci»ih*n*. ib« -use. 

[0165] c©$^©»i©fii*aa««fla?«, toe 

[oi6 6] c<D^m<om2<Dfmmmmwc^ tsta 

j;oic*2>„ foil, h&iOMvSVMES 

[oi6 7] cofm<om3<omssdMm^T'it. tuta 
ismmcmstz nrcyt<ofcmmc i±, ibisv- * or» 

[0 16 8] Sfc, ffl^{t^<t»3ffi*fWfc)ii^«l,- 

[oi6 9] mmmm^mLmmm^mm^mm- 
iftie (8) T-^£nsfc<Dfr-5£*, stoats? 
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*y hT?flWB*lH«bfe*^X^^««^^^T?t> 

jfc-rs#i**feOo (12) atoFfcttmtfTi 
c/N^t<^am§o 
[oi7o] *mmmMmtfr&L>mmwT*^ mm io 

T. $£Mv, X^>yhg (A/NA) % /^l/X«x>WW 

ib (9) (i o) 

•Rftfflbwovx^iiiiiKo*****^^*. mm 

[0171] 20 
[0 17 2] QUkWl] 

[0 17 3] ItSl 3 cm, 1^1. 2 mmtl 

sic Bfs u h ^ ^ * > y»*wr * * u * 

[0 17 4] v^hny • X/^y^'J v^Sfitcj: 
t>, S«l ±\C&-f (ZnS)Bo (S1O2) 2 ogg£D 
fca«WB2£«/W9l 2 5 nm£***5fcJ&*L 
fee ttl^T. fiMJB2±fc. Hf«WSfi85J"e*SC r 4 T 
esU (H^^r-T) 3 n miT«L 

7c ^ ^ItcSbieTessGeisCria, -r&fc>"5 4/? 

( (G e 2 S b 2 T es) 1 (C r 4 T es) 3) <73$lJ&<DfB 
fWB3«IWW93 0nm*T?JB«Ufe. Cr4 
Tes^-y^ h^G e 2 S bzTes^-^y h£te£<5 

X&2 — 2 0 nmiS, Jft^tfy^ti CtMX) x 
( 1 . 5—10) tfg*lA\> 

[0 17 5] C r 4 T esittiifc-f Ufe^-rSi&Ka:* 

*^«#, Ea«3+te«fia-r**«ufia»i4. 

[0 17 6] E»Bi3±fc:, (Z n S) bo (S i 50 
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O2) 20««fct)ftS*WJi4*ft2 5 nm 

J&Lfd£. ^<D±*CllCX/^£U>^grtT*A 1 97 

[0 17 7] {ft7^ S-pft<H«o*ttJcJ:D. mi <o 

fco 5&2<OtVX*»#1±. Iii3cm, 2 
mm« 1 ' ±WWC«BSn*\ BSWft 1 2 5 n m 
^0 (ZnS) so (S iOz) 2ofiS£ D 2 ' , 
¥i9^J¥3 nm^C r 4 T e 5 ^ (H^f) > Bt«$3 
Onm^SbieTessGeieCrn, t~%t>^ ( (G e 
2 S b 2 T e 5 ) 7 (C r 4 T es) 3) <D%HWM 3 ' . Mi? 
3^2 5nmC0 (ZnS) so (S i O2) 2oK<£ t) ^cf 1 

[0 17 8] tcom, m.fcYZ—fr-WmV—fl'JkfrV h 

^;H8Wl6S^bT, «WEWi**tf»2 0f f -< 

[0 1 7 9]-CtO«fl:m BB15, 5' (D±m*f& 
lHl»**<-r*Ci:tfT»e N £7c. S»«5, 5' ^ta 

[0 18 0] (JWJBBfifb) tufB^cfc 5 tLTBffibft 
«{*<9fBil§fi3. 3' fc. *©J:^k:bT*aiBB»ft* 

&<5fr£, WTOKB8TttE»«3lc^t^T©#a-^S 

[0181] 8 0 0 r pmt?EBBS*. ¥S*f* 

U— If CSS8 3 0 nm) <D If^^^— ^IBS^tT 
**>n*V^l^;l/ (filmW) t<DU- J tf** 
Ca^Ny F^OBBPft (N A) ^o. 5 5©byXt« 
JtU a«l«rilbTfS»IS3lcSgftfLfco E««3 3Er 

P-*f ftX^y h^^C^Wtc— Sfe*r 5 J: ^ h =7 y 

[0 18 2] St\ «Jffi«*ft©fc«>. fBaKS^RJ- 
ieib7 7^±fc, 2mW, 1 3 mW, 14m 

wcomm u-ir je^-en-Pti 500 ®^l/c 0 s& 

tc, /<«7— 1 5 mVJcomWi (D C) 10 0 0 

msawLfeo §0^Mi«ri (jtx^^y haaa^rMD 

^30. 1 fi s e cT*5 0 
[0 18 3] ^V^T. ;^8mW<?)lil/- ifit* 5 
0 OEBHWUfc. *HOJHW*IH OfeX^^y hii3lfl# 
fal) te x JfoO. 1 /z s e ct85o CliOBfOU— tf^^ 
^7 — fcfc 5 — 9 mW^i*e^n^J;^o 
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[0 18 4] mZ2^<OU—*fftmii<D5%, /^y- 
<Oi&^?3 (8mW) <Dm%tt*^L,T*>&\<\ 

[0 18 5] CCD&ofc, s^-cD^&zu—ifyt&m 
[oi8 6] cnzcDu— *f?tmmi±, ^swtu— if • 

[0 18 7] gaol— IfftX^y ^ 
if. 1 S^M^jEv^H^^t-r^ c 

[0 18 8] PMX^y h^l 2mW^ISl/- 

If* (f2§S<D«>^y-*) * l &^lT£ (^ftfBtP^ : 
0 . 1 /x s e c ) /^y— 1 8 mW^^;l/X • U 

[0189] ^osm. 1 2mwo3ittu— if*oia« 

RESUMES mWO«U-1f3ttH»l#<0SRa:ffiTL 

» J: t> . £g*K 5 S C r 4 T e 5 (O 30 

[0 19 0] ^^5 N C r 4 T esOfltj&a: 1 2 5 2° CT* 

Ge 2 Sb2Te5©a^6 3 0° Ct*$S 6 
[0191] (f2S • £t±<D J: 5 fc: LTW 

»«S»fb^Tb^E»«3 0fa»««^. t8EfcKI«t 
IT h ^ y*v^i eE6^-&t>^fT*^^^&^ 

■t^sy— (8mW) hiS^y— l^Ol/ (1 8m ^ 

w) fcoiBT?g6ffc«#riWB©e»*ff*ofc. e»*t 
L) fflU— If^fg/^y— (lmW) icT^ct 

[0192] mmm u-*?yt<vm i^i/ t *p^ t 

<r»\V— mt \ : 0. 3~1 : 0. 8©«itf#fc»S 

[0193] coj;^*isti?5rffiTtt. m^mnmm so 



7-223372 

[0 19 4] LfrU »e»A«FO«SJO10<6*fctt 
P*9^y— l^V (8mW) tcjfil^^y— Wtf9m 

w) (DW&ty&twMi l t> oi*nT^*flWB*ir^^ 

1f*<9ffi^y-l/*"01/ (lmW) ^IBSffll^-lf^ia 
/<y— (1 8mW) <DKT\ £fcl±, fBSJBU- 

^C0*P^^y-W^ (8mW) £iS^y— 
(1 8mW) OH^ «Wffl^fc«EoT/<y-ffiHLfc 

fflt (C/N) tfWM, 
[0 19 5] C©±5teUTM*«k:||«a» , r«»& 

ECaffll^-1f*01«l^^ (1 8mW) %1 tlstct 

^ o. 4 — i. i©ea^RSts©^»su\ c 

[0 19 6] C^SHi, <l£0^^fB^{it4>0t?% 

[0 19 7] C0*«[ff90fiiaMB»jd!E»-pt±, U— »TM£ 
<0/<«7-:fc«»ffi«fc»> l 5%«< bfcMU^frt:\ IB 
it • 0 5 lHjJW±^f?ag-rci;^pItgT*ofc„ 

[0198] c<o*Ktei[<osa«3-e, »*«*nrftgisi 
»*i o»i3ia±K"rsca«'T*5©n, i2as)^3^ 

[0 19 9] ^fe% iea«3«±lCJBfiK^nfcZn S- 
S i 0 2 0*FJJ14 £ A 1 — T i <DK#tji5 t^r^BSL 

[0 2 00] (Te#fiyt©Sg) BUaH^O (Cez 
SbzTes) 7 (Crdes) 3 <fc <9 ^IfiiiBS 3 lc*5t^ 

—*fft.<om&imr&t, u— *fy&<<7-*&mm& k> i 5 
^«aBaitti»i§tt (c/n) <o^t*sa^bfc. ^-<o 
[0201] 
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y= 34 0. 5/rsec 

y = 40 O.ljctsec 

y = 50 0. Usee 

y= 60 O. 1 # s e c 

y = 67 0. 5/isec 

y = 70 L Ojtisec 

y = 75 1 • 5 ti s e c 

y = 80 5. 0/isec 

y= 20 42dB 

y= 2 5 4 6 dB 

y= 30 49dB 

y= 34 5 0 dB 

y= 40 50dB 

y= 50 50dB 

y= 60 50dB 

cK7)«Sm<fcO. T e -a #it y^2 5 ^ y ^ 7 5 <DfflMfo * 

S b3oT e6oC no 
S b28T eseG e4C no 
S b25T e55G eioC no 
S b22T esi G en C no 
S bizT e38G e4oC no 
S b2T e28 G e6oC no 



42 



10 



[0 2 0 2] (Crtt^7cl«i:«) M6<D 
H^ffi^^G eesT e 2 5 C no^S bsoT eeoC no£r 

8 0° C, mfiU&9 5%^lC 1 0 0 OB#R8g^7c 

[0 2 0 3] 



If v h 



S b3oT eeoC no 
S b28T e 58 G e4 C no 
S b25 T ess G e i o C r i o 
S b22T e5i G enC no 
S bnT e38G e4oC no 
S b2 T e23 G eeo C r i o 

[0 2 0 4] ^6C0H^ffl^C0S b45T e4sC r io^G 
eiaT e 72 C no£r*S-£C r ^S£r^£ Lfcit^© 

Sb 2 Te7iGei7Crio 
Sb4Te69Gei7Crio 
S b8T e67G eisC no 
Sb23Te58Ge9Crio 
S b 30 T e54 G e e C r i o 
Sb38Te49Ge3Crio 
Sb4iTe47Ge 2 Crio 



1 2 0° 
1 5 0° 
1 6 0° 
1 7 0° 

1 9 0° 

2 2 0° 



C 
C 
C 

c 
c 
c 



Eft 



S b2T e?i G enC no 
Sb4T eegG ewC no 
Sb8Tes7Gei5Crio 
Sb 2 3Te58Ge9Crio 



X^— lx— Y<Dl 

zm 

2. 5{g 
4{£ 

8 0° C, *@Mlg9 5%^lz 1 0 0 0B#F^M 
^tc£f<D\£ v h • x^— btDSft^rSJ^bfco 

[0 2 0 5] 

2 1 0° C 
2 0 0° 
1 9 0° 
1 7 0° 
1 5 0° 
1 3 0° 
1 1 0° 

5{§ 
3{£ 
2<g 

1. 



c 
c 
c 
c 
c 
c 
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S b3oT e54 G e6C rio 
S b38T e49G e3C no 
S b4i T e4?G ezC no 

[0 2 0 6] G eOtflp^ S b<9#^fSxCQj± (p 
/x) £rg{fc2ii\ SS8 0° C, ffl*ttl*9 5%*fc: 
1 0 0 0 HfRSB^fc B#<7) If *y h • X:7 — "U— h £>S{fc£: 

[0 2 0 7] 

\£v h - X:7 — 1/ — h0>3Ef£ 



44 



1 - 



JO 



(p/x) =0. 
(p/x) =0. 
(p/x) =0. 
(p/x) -1. 
(p/x) =2. 



1 5 

2 5 
5 

0 
0 



2. 
1. 
1. 
1. 
3. 



5{g 
US 

* (p/x) tf N 0. 2 5^ (p/x) ^ 1 . OOKi 
$>til^ x^— lx— hOXfbFWfc/hSW 

[0 2 0 8] Cr4Te5^8»"P$SSbSTeSGe 
^Ix, y, pOtt*. x : y : p==2 : 5 2lc 

5 \ajm^mz- rcikcom^m^<o c /n Lit t c 

C rO«W«qlc||bT*OJ:d«:*S*3y#6n 
[0 2 0 9] 



1 O«0»««©S£fflraC/N 



30 



q = 0 
q = 3 
q = 4 
q= 1 0 
q-2 0 
q = 3 4 

[0210] c£T* rjBiJtj £« N -r-eiceastifc 

^) o 

[0 2 1 1 ] 

J&feJfc 

q = 2 2 2 5 dB 

q = 3 4 2 3 dB 

q=40 20dB 
q=5 0 17 dB 

1 O 5 0SMf<Dg£ff^C/N 

x = 3 8 
x = 3 0 
x- 1 5 
x = 8 
x = 4 
x-2 
x =0 

C cDJS*cfc »9 N S b x ^ 2 %«±<D«SB"Cti\ 

ja»*B^««<OC/N^f»6nSCi:3V»^So 

[0 2 1 4] iX±£*X C<9ffe&S#l4)S bieT essG e 



4 2 d B 
4 6 d B 

4 8 d B 

5 0 d B 
5 0 d B 
4 8 d B 

[0 2 12] lufHcoC r^rl 0%W&Ql,tt&T\ T e <D 
[0 2 13] 



4 8 d B 

5 0 d B 
5 0 d B 
5 0 d B 
4 8 d B 
4 6 d B 
4 5 d B 

16 C r 13. T&fr-Z (Ge2Sb2Tes)7 (CnT 
es) 3<DW.mm3l±, C, mttM&9 5%* 

50 ic 1 0 0 0Bff4S^fcflfCDtf ^ h • h <Dg.it 
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bfc«bl^*fln»l 0 5 llI»*»*;rc&OII£{I^0C 
/N*<fctfiH*H:tt, fftfhS 0 d BJK±#cfctf 2 8 
d BftUn**t>* 2 x 1 OB@«±©*e*^.tfBriS 

[0 2 1 5] (^ijOjtJlOffiCDM 1 ) C r©— 
£»Klft-*.Ts Ag, Cu, Ba, Co, La, Ni, 
Pt, S its&ZfS r&ZZf^ls&y* FjiMOo**?) 

[0 2 16] 









q = 0 




5 X i o A m 


a=i. o 




8X1 0*lHl 


0 




1X1 0 5 H 


Q=l 0. 


0 


2X1 O s lBl 


a = 2 o. 


0 


2 X 1 0*@ 


a = 3 4. 


0 


2X1 0 6 tHl 


a = 40. 


0 


1X1 0 6 ® 



[0 2 17] (JSi07C^ffi^M2) C r 85 
***3BffcbTC/N***<-r*»*«#*OT 1 (* 

^iPb/£:^-&«}:t)t>C/N^^&fc^<*t) N £fc 

C r £T l<OStaioa*3 OJK : F%UT£'rS75' 
^*^t)7^i*<&£f\ £F£bV\> Cr^TltO 

*6fc:JSFSbV\ 

[0 2 18] 0fl*.fcf. Ge8.2Sbi6.4Te64.4T 1 0. 5 
Cno. si2»Kt?ti, C/N 50dB, «SSoTllg®» 

2 x 1 0 5 lHj/W#£>n?Co 
[0 2 19] T 1 gP^/c^aS^Cft^T. Any> 

[0 2 2 0] T 1 fc:ftx.TN (SIR) 5rgsiab;fc*S\ 
»*«^pTig|H8R^5 6fc|qI±-rSo fc7£U ^iT^S 

[022 1 ] C»iP7aRofB©W3) t affile, T 1 

[0222] (*BRfk«»ofa©ey) ci onsiflwoffig 

(t*»7$5G ez S b 2 T e5<£>— £P^G e S b 2 T 
e4, GeSb4Te7, In3SbTe2, I 035 S b32 
Tess, InaiSb26Te43. to <£ XJC n£K:5Sl^8lJ5K 



#FJ¥ 7-223372 

[0223] GCTW»«»ofls©w) warrswiwu* 

0*j»«0*BLSJ«»T**5C r 4 T es©— 
KLaTe2, La 2 Te3, La3Te4, LaTe, 
La2Tes, La4Te7, LaTe3, La3Te, La 
2 S b, L a3 S b2, LaSb, LaSb2, La3G 
e, LasGe3, La4Ge3, L asG e4, LaGe, 
LaaGes, Ag 2 Te, CrsTee, CrzTes, C 
rSb, C T3G e, C rsGea, C niGee, CrG 
e, CrnGeis, PtTe 2 , Pt4Te 5) PtsTe 

4, Pt4Sb, Pt3Sb2, PtSb, PtsGe, P 
t2Ge, Pt3Ge 2 , PtGe, Pt 2 Ge3, PtG 
ea, NiTe, NiTeo. 85, NiSb, N i 3 G 
e, NisGe2, NisGes, N i G e. CoTe2, 
C o S b 2 , CoSb3, C 05G e2, C 05G e3, Co 
Ge, CosGe?, CoGez, S izTea, SiS 
b, SiGe, CeTe, Ce3Te4, Ce2Te3, C 
eiTe?, CeTe2, CeTes, Ce2Sb, CesS 
ba, Ce 4 Sb5, CeSb, C e S b 2 , Ce3Ge, 
CesGe3, Ce4Ge3, C esG e4, CeGe, Ce 
3Ge5, C'esSis, Ce3Si2, C esS i4, CeS 
i , C e 3 S i 5, C e S i2, Cr3Si, C rsS i3, 
CrSi, CrSis, C r S i 2, C 03 S i , CoS 
i, C o S i 2, NiS i2, NiSi, Ni3Si2, N 
i2Si, N 15S i2, Ni3Si, PtsS i 2 , Pt2 
Si, PtSi, LaS 12, A gs I n , Ag2 1 n, 
Bi2Ce, BiCe, BisCe4, BisCes, Bi 
Ce2, C d 1 1 C e , C d6 C e, C dss C ei3, Cd3 
Ce, Cd2Ce, CdCe, C e3 I n, Ce2 J n, 
Cei+xln, Ce3ln5, Celn2, Celn3, C 
e2Pb, CePb, CePb3, Ce3Sn, CesSn 
3, C es S n4, CenSnio, C e3 S ns, Ce3Sn 
7, C e2 S 175, C e S n3, CeZn, Ce-Zm, C 
eZn3, C eaZnn, C enZnss, C e Z ns, C 
e3Zn22, Ce2Zni7, CeZnn, Cd 2 iCo5, 
CoGa, CoGa3, CoSn, Cr3Ga, CrG 
a, CrsGae, CrGa4, Cu9Ga4, Cu3Sn, 
Cu3Zn, B i 2 La, B i La, B 13 L a4, B i 3 
Las, BiLa2, Cdn La, C d 1 7 L a 2 , Cd9 L 
a 2 , Cd 2 L a, CdLa, GaeLa, G a2 L a, G 
aLa, Ga3La5, Ga La3, In3La, In2L 
a, In5La3, InxLa, InLa, I nL a2, I 
n L as, LasPb3, La4Pb3, Lan P bio, L 
a3Pb4, LasPb4, L a P b 2 , LaPb3, LaZ 
n, L a Z 112, LaZn4, LaZns, La3Zn22, 
La2Zni7, LaZnii, LaZni3, N i B i, G 
asNi2, GaNi, Ga 2 Ni3, GasNis, G a N 
i3, N13S11, NisSn2, Ni 3 Sn4, NiZn, 
NisZn2i, PtBi, PtBi2, PtBis, Pt 
Cd 2 , Pt 2 Cd9, Ga?Pt3, G a 2 P t , GasP 
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tz, GaPt, GasPts, GaPt 2 , GaPts, 
In?Pt3, InzPt, I naPt2, InPt, Ins 
Pte, In2Pt3, InPt2, inPts, PtsP 
b, PtPb, Pt 2 Pb 3 , PtsSn, PtSn, P 
t2Sns, PtSn 2 , PtSn 4 , PtsZn, PtZ 
n2, A1S, AI2S3, BaS, BaCa, CdS, C 
04S3, C09S8, CoS, CoO, C02O4, C02 
03, Cr203, CrsCU, C r O, CrS, CrN, 
Cr 2 N, C T23C63, Cr7C 3 , Cr3C2, C112S, 
CU9S5, CuO, Cu 2 0, In4S5, Ir»3S4, L 
a 2 S3, La203, M02C, MoC, Mn23C6, Mn 

4 C, Mn? C 3 , N i O, S i S2, S i 0 2 , Si 

3N4, ±^m&}&fioMj£TGm<Dmim(D ? %&m& 

<Ot><D N Cu2Te,CuTe, CusSb, Mn2Sb, 
M n T e , MnTe2, MnsG e3, Mn3.2sGe, M 
nsGe, MnsGe2, G e 3 W, Te 2 W, AlSb, 
AhTe3, Fe2Ge, FeGe2, FeSbz, Mo 3 

5 by, Mo3Te4, MoTe2,PbTe, GePd2, 
Ge 2 Pd 5 , G eg P d 2 5, G e P ds, PdsSb, Pd 
sSbs, PdSb, SnTe, TisGes, Ge 
31V17, GesVn, GesVs, GeVs, V5Te4, V 
3 Te4, ZnTe, Ag2Se, Cu2Se, AI2S 
e3, InAs, CoSe, Mn3ln, N 13J n, N 

i I n, N i 2 I na, N is I n?, P b S e, &E<DB 

[0 2 2 4] <m£><D5%T\ LaSb, CrSb, C 
oSb, Cr3Te4, L a T ea, Cr 4 Te5, Cr2T 
ea, Cr3Te4, CoTe, Co 3 Te4, CuzTe, 
CuTe, C u 3 S b , M n T e , MnTe2, Mn2S = 
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•ffflWfc^snsiifbw. «wfc«K aft*. Rftwo^- 

[0 2 2 6] i*ttj^$ta>0!!fc bT5E^fctOE©*»© 

mm 3 ©i?iK»*tt*o <£ 5 \^mt la. 

[0 2 2 7] 

v' =25% 1 % 

v' =3 5% 2% 

v' =50% 6% 

20 ts 9mRtt*WMtin-r&z£&ftfrz* 

[0228] cmmmmm^ommMit^m^^s) 

oCOC/NO^ft:^ £fcLTCl^;l/4>£{fcfc:<fc5fc 
30 [0 2 2 9] 



Mia' tfMftrrst. »*»*nr*H*»±«Miirr« 

jsjauairstx 1 o 5 ini«^m^^*tt^fg 
[0230] mn&j£ft<Dmmmffim j«iw*#<D 



■ 5JM?% 4X1 O 4 0 

■ 1 0 Wr?% 1 x 1 0 5 m 

2 01?% 1 . 5X1 0 5 lHl 

■som^/o 2 x 1 o 5 ie] 

: 3 01?% 3 0 d B 

= 4 01?% 30dB 

= 5 01?% 25dB 

= 6 0IH?% 23d B 

A n = 



( I m - n 2 I /ni) X 1 0 0, 
A k = (I ki-k 2 I /ki) X 1 00 

[0 2 3 1 ] 
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A k, 
A k, 
A k, 
A k, 
A k, 



50 



A n = 1 0 % 
An-20% 
A n = 3 0% 
A n = 4 0% 
A n = 5 0% 



cols***, mmmffim<Dnm$tmm& 

WO ©MAn, A kli'bZ^Jjtflft&^Zttfftfr^ 

[0232] mm£Mft<vffimm<Dmi& • ^so m» 

LfcC r4T esa^OiWBuSOa^a:. 01 (a) (b) 

(c) ic^T&5%:&mT*mmm3(DftmcffimTz> 0 

[0 2 3 3] HI (a) Tti> ^»©»tt©iOTW(J«» 
/&^ffi^fb&#3 aT**So Sfl8u£/«#3 bOWm^ 

[0 2 3 4] 0 3Oi»m !BBbSfiE»3 btiC r 4 
T es. |BStffc]«#3 a&G e 2 S b 2 T es<}:«^T^ 

[0 2 3 5] 01 (b) Tfc|\ ^a^SSl«^^3 bco 
Wa»*ffl3ibfe«JllTiB»«3rtk:»*bTi/^/5[ 
ti\ HI (a) ^Mra^o b^U SSWuSjSK 

!B1Kj^»3 b^«ffi^ftO«ff*5t>s BOSKS 

ttJcftoT^So WKWC«»3 b^«fa«&<0**feO 

It, E»M3©*6^ffffiK:»bT^So t^TIi ffi 

[0 2 3 6] 01 (c) THi\ *R<Ol*lBL*0*^ 3 b O 

KtflcWffiU *oaWuft*»3 b<D«jO/MLO*k: 
ffl^to£#3 a^ai«)ii*tife««k:a:oTt^o 
■*©WlluS«»3ba:. »Hl3<DIS*cDWffifc:*L 

K3*te#*LTV£ 0 C^ttJSti. 0 1 (a) ©ii-& 
fcJS^T. tB^ft/SS* 3 a ^SBt^^3 b 

[0237] fm&^wm&&&kfrte£*). 0 \ <o 
(a) - (c) <D&m<D^irftfrtfmmT2>t)\ i^-m 

©««W^Tfc, WBWa«»3bU:<l;t). fB§l§i3£: 



4 9 d B 
4 8 d B 
4 7 d B 
4 6 d B 
4 3 d B 

[0 2 3 8] C<D$miC$5^Tl±, mm£Mft3 bCDffi 

[0239] 01© (a) *5&Tf (b) <9cfc-5fc:. HB4 
jS^K»3 beoWWW^aftbT^TS^&x 02 

(b) ©jcsiCx iESK3^i/>*rn*^^ffs^e>E 

««3<DWST© (1/3) ©e««»»nfcttHTfB 
a«3©Kffik:¥fTa»fffi CttTs *l»PWiBfc^ 
5) *OBfffiU:fe»S«"*lttja«»3 b^wm 

[0 2 4 0] rs^JB^ffid* J W\ JMtttfcfc*. 0 

[0 2 4 1 ] r^^hj ti\ eSK3 0MH^Sd[ftBr 

v-T. #m^«»3b©Wffl«r©Ka«3^MffitcS 

BWS«»3 b^Wffi*© rs^hj £T&o 
30 [0 2 4 2] rg^hj It, 04 (a) «5 

04 (b) e^SIM^3b^M 

mttmrnm 3 ©wrafoifffifcft l tsmtt s £ tea 

[0243] ruh' j , mzh' 9 J it, HUE 
nssshj tHi:**^**^ ^4 ( c ) ic7rsT& 
*> 3 b offffltttfiefltM 3 <d>wd 

40 [0 2 4 4] r^WISSI i J 0 2 (a) 

j£/£#3 b^Wffifc^^HOKItOTiStf***^ 
[0 2 4 5] r*ytfL^ra p ' ' J tt. HI (c) \C7fs 

-r«fc-5fc, ^iioi«ijfltj«»3 b^«fa*rs*&fca 

3 b©ttffift©«-?L^^$cD**ffl^]R«-r^o 
[0 2 4 6] c© ^g^:^L^^^^p , ' j *f*«k: 

50 ^rcttRjgjcis^e^ti. 3L<0*a**«u «n^* 
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52 



[0 2 4 9] 



d' 


= 5 0 n m 


2 X 1 O 5 0 


d' 


= 3 0 n m 


2 X 1 0 5 [hJ 


d' 


= 1 0 nm 


2 X 1 0 5 (h] 


d' 


= 5 n m 


1 . 5X1 0 5 IhI 


d' 


= 1 n m 


4 X 1 O 4 ® 




1 


o 5 ^m^^r^w^m^(D c/n 


d' 


= 80nm 


4 6 d B 


d* 


= 5 0 n m 


4 7 d B 


d' 


= 2 0 n m 


4 9 d B 


d' 


= 1 5 n m 


4 9 d B 


d' 


= 5 n m 


5 0 d B 



[0 2 5 0] ^4 (b) <D£?lC, mR<Dimi&$ t ft3 

bmmm3<Dffim<DRm&vffimLTcM&iz, warn 

[0 2 5 1 ] 



[0 2 5 4] 



h' 
h' 
ti- 
ll' 



= 20 nm 
==10 nm 
= 5 nm 
= 1 nm 



1. 5X1 0 6 [EJ 
1X1 O 5 0 
4X1 0*0 



h= 3 0 nm 
h— 2 0 nm 
h= 1 0 nm 

h = 0 nm 



2 x i o 6 iHr 

1, 5X i o 6 © 

1 X 1 0 s ® 
4X10 4 @ 



30 



fro /Co 

[0 2 5 2] ^4 (c) tttt^ififl»jSU£#3 
[0 2 5 3] 



C<DlSjR<fcO. 5nm<h' , h' ' ^Kffl^l^ 
[0 2 5 5] rifiiQimEfB i J #H*S«£\ S^SI*- 

[0 2 5 6] 



h' =20 nm 
h* =1 0 nm 
h' = 5 nm 
h' = lnm 



2 x 1 0 6 [hT 
1. 5X1 0 6 H 
1 X 1 o 6 ® 
4X 1 0 4 [eJ 



40 



i = l 20nm 8X1 0 4 ® 

i = 90nm 1.5X1 0 5 IhI 

i = 7 0 nm 1.8X1 O 5 ® 
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53 



54 



= 6 0 n m 
= 4 O n m 
= 1 5 n m 



= 7 0 n m 
= 4 0 n m 
= 3 0 n m 
= 2 0 n m 
= 1 5 n m 
= 1 0 n m 
— 5 n m 

C<E>IS*<fc!K 20nm^i<90nm»flL 
[0 2 5 7] mi (c) <D£5lC, iSilM»3b^i 



[0 2 5 8] 



2 X 1 0 5 |H} 
2 X 1 0 5 IhJ 
2 X 1 0 5 IhJ 
1 0«H»*8W.*O||ftfll9OC/N 
5 0 d B 
50 d B 
4 9 d B 
4 6 d B 
4 5 d B 
4 4 d B 
4 0 d B 

[0259] ^?LKo*ibaj«»3 b<& ratfcBjps 

wj tfg&Sfcx If )fr*7~*«SHi«<fc t> l 5%iS 
[0 2 6 0] 



P 
p ■ 

p' 

p 



= 50 nm 

= 6 0 nm 

= 8 0 nm 

= 10 0 nm 



1. 5X1 0 b IbI 
1. SXIO 6 © 
1X1 o 5 © 
4X1 0 4 lnl 



20 



^ 8 0 n m£>SEffljW*F£ bl^C £ * 



w= 5 n m 
w= 1 5 n m 
w = 2 0 n m 
w= 3 5 n m 
<fctK w^2 0nmtOl6i»IU^i^ 

[0 2 6 1 ] (XlHjjMKdoitjS^OHft) !B«il3 * 
fc«ffi^SWlHjfi«»3 bOlBjiS (m. P . ) tfgfc* 
fc. »*»*WIBHfW*<0J:5fc*fl: i r*c.t#, ft 

[0 2 6 2] 



5 0 d B 
4 9 d B 
4 6 d B 
4 0 d B 

30^t0lBHW**U<. 9 3 0° CtU:OBI#J;!}!f*L 
[0 2 6 3] WBWS«»3 b#Wffil,fc«<E>B/S# (« 

[0 2 6 4] 



m. 
m. 
m. 



p. =6 0 0' 
p. =7 8 0* 
p. =9 3 0° 



C 7Xl0 4 t§J 

c l.sxi o*m 

C 2X1 0*m 



40 



■<L<D*SJHJ:tK Sffl^^3 b^ffluSli7 8 0° Ct;U:* 



rn. 
rn. 
m. 



<D-m= 0° C 
^>M= 1 5 0° 
<£>M = 3 0 0° 



c 
c 



L<, 3 0 0° cw±<o«HWJ;t»W*L^<i2:^»^ 
[0 2 6 5] (iaa^^^ffl^ffc^^p^fb^jg^M 



50 



7 x 1 0 4 [hJ 
1 . 5X1 0 5 IhI 
2X1 0 5 (h1 

»3b fc«»b*iEc-rffiiWSWi»3 a^ttaftias^ 

[0 2 6 6] 
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56 



s= 5* 
s = 1 0° 
s = 3 0* 
s=40' 



4X1 O^JhI 
1X1 o*sr 
L. 5X1 O 6 ® 
2X1 0 5 |hI 



<. 3 0° C^lW^^JLV^^^o 
[0 2 6 7] «KK^fc:«»ff'a:«K»jaj«»t^BI 



^"^r^li^^c^C r 4 T e 5 co^Fi^MiJ c ' 3 

mm^^o 1 5%*<Lft*u^*ffTi o*ia»*sw. 

[0 2 6 8] 



0 n m 

1 n m 
5 n m 

1 n m 

5 n m 

1 0 nm 

2 0 n m 



[0269] (*<d«o cowt«t»*4. umm2is£ 

OTffll4^Zn S-S i 02k:J;D}g*LT^S^ 
ZnS-Si02mt N Si-NMft Si-0 
S i O2, S i 0, Ti0 2 , A I2O3, Y 
2O3, CeO, La203, in 2 03, GeO, Ge 
02, PbO, SnO, Sn02, Bi20s, T e O2, 
WO2, WO3, SC2O3, Z r OzftEcomtm, Ta 
N, A1N, S 13N4, Al-Si~N^S (PM 
A 1 S i N2) &H4)»Mfc«k ZnS, S b 2 S 3 , Cd 
S, I n2 S3, G a2 S3, G e S, SnS 2 , PbS, 
B 1 2 Sa^H^BSffcW. SnSe 2 , SbzSes, Cd 
Se, ZnS e, I n2 S e 3 , Ga2Se3, GeSe, 
GeSe 2 , SnSe, PbSe, B i 2 S e 3% 
UVffcftk CeFs, Mg F2, CaF2&H<0*ft^ 
«5UiS i, Ge, T i B2, B 4 C, B, C, $fc 

7c. cti6©fi'&»S<DJi j e»c:n6<0^«jBT?t>«J:v^ 



[0 2 7 0] *BBJB4**lSb^:»&k:a:. IE: 
«3 0%fiTU i«7L«ll)ti»5dBJ«ll0bfc ( 

[0 2 7 1 ] *H*4 0BSf**M . 7«±, 2. 3JW 

T^)8I, 43<fctf 1 8 0 n m«±. 4 0 0 n m«T^SB 
it\ ^tlftlS 0 d B«±^C/N*^^o 

[0272] c<D$mMT*&.mm Slzm^tcA 1 -T i 

<Dttt>0lC, Au, Ag, Cu, Al, Ni, Fe, C 
o, Cr, Ti, Pd, Pt, W, Ta, Mo, S b <D 



5 X 1 O 4 ® 
! X 1 0 5 |SI 
2 X 1 O 5 © 
1 0 5 ®»£»*«<£>B£S^)C/N 

4 7 d B 

4 7 d B 

4 6 d B 

4 0 d B 

[0 2 7 3] C^BSflTet*. affitcStS. h^y^-y 

*ffl^T^s*^ *-<Qtt*>!)i<:* tfvxuy^y, 

[0 2 7 4] *H»4* S*f*5^J;tf«SjB2 0-S|5 
»«3, S*i/Ea«3/*HB»4. Sii/ESK 

[0 2 7 5] «±^7c«i;-5U:, cK7)Hj5SMo1ffBfBi5 

eg . b^ • **wtt*A»te«%a««6, 

[0 2 7 6] [^fifi^J 2 ] fgSSWI l^Sb-Te-Ge 
-C rS<B!B»M5fc:*5^T. Ge^InT'4Ml 
40 /ct^{Cffl3t§ Sb~Te-I n-C v^<DC r 1 2 I 
n3sSbuTe4o, T£:£>-£ (C r 4 T es) 2 (I nsS 
bTe 2 ) 7fc*DC»il5*JB«b*:^5tWtt. *86#!l 

[0 2 7 7] (C rJCW07C«Offl*i:©H«) Crt 
tM-S^LT, Hftffl^ (BBS****) OI nesTe 
25 C noi; S b3oT eeoC r 1 0 ^Tig^igSi±TfiS^ffi^c 

50 offiftftiSffii:. 8 0° C, ffi*fSJ*9 5%4Hc 1 0 0 
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Ji^-U-h<Dmm, ^K<D * [0 2 7 8] 
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S b3oT e6oC no 
Sb22Tesi I nnC no 
S buT e47 I n2sC r io 
S bioT e35 I n45 C no 
S b7T e33 I nsoC no 
S b2T es I n6oC no 

S b22T esi I ni7C no 
S bis T e47 I n25C r io 
S bi o T ess I ri45 C r i o 
S b7T e33 I nsoC no 
S b2T es I n6oC no 

[0 2 7 9] CrtSM-^^t^ RICH-ftfiH© 
S beBT e26 C not I n47T e43 C no^ISl^ 



C 
C 

c 
c 
c 



1 2 0° c 
1 4 0° 
1 5 0° 
1 7 0° 

1 8 0° 

2 2 0° 

tr? h • 

2fg 
2fg 
2. 5{£ 
4{g 

ffciSSfcx 8 0° C, *S*fffl*9 5%*lC 1 0 0 OBfP^ 
20 [0 2 80] 









s 


b2T e42 1 n4eC no 


2 1 0° 


c 


s 


b4 T e 42 I n44 C no 


2 0 0° 


c 


s 


b 8 T e4i I rui C no 


1 9 0° 


c 


s 


b 1 5 T e39 1 n3eC no 


1 8 0° 


c 


s 


b 30 T e34 I n26 C r 1 o 


1 5 0° 


c 


s 


b38 T e32 I n2oC no 


1 3 0° 


c 


s 


b4i T e32 1 nnC no 


1 1 0° 


c 



fcfy h 

S b2 T e42 I n 4 6 C no 
S b4T e42 I n44C no 
Sb8Te4i I n4i C no 
S b 1 5 T e 39 I n36 C r 1 o 
S b3oT e34 I n26C no 
S b3sT e32 I 1120C no 
S b4i T e32 I nnC no 

«s»ftaK^»6tu i o 5 m^t^^[Hico«^m 

[0 2 8 1 ] In CO^M ptSb Oa^H x £>J£ ( p * 

try h 



3{S 

2{g 
1- 5{g 
1- 5fg 

1« 

1« 

*/x) ^{fcS-es^ 8 0° C, «*tfi«9 5%*fc 

iooo BBii^^ tr y h * u— h <Dmt 

[0 2 8 2] 



(p/x) 


= 0. 


5 


3. 


o« 


(p/x) 


= 1 - 


0 


2 . 


0{g 


(p/x) 


-2. 


0 


2. 


Ofg 


(p/x) 


= 3. 


0 


2. 


0« 


(p/x) 


= 4 . 


0 


3. 


0{g 



(p/x) 



i n <D^mm phsb (D^mm x <£>j± 

1. 0^ (p/x) ^3- Ofl)KHTS 



50 
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[0 2 8 3] Cr^Cu^U^t^, t4WIn- 
Sb-Te-CullC^Ts H*fcln04tlpi: 
Sb^D^Sx^it (p/x) ^ffc^^^&fe. IH 

[0 2 8 4] («*fb*5toffio«D *fflCfb«»t?** 
In 3 SbTe2^S^Ge2Sb2Te5, GeSb 4 T 
e7, GeSb2Te4, I n35 S b32 T e 33 , I n 3 1 S 
b 2 eT eAZ(D*>'%<D'p-&< ^Itmtt, I 

n<D-»«:G ek:«**WLTt>x B^WtiWISnS. 
[0 2 8 5] QKWjSj&ftCDl&tDffl) JWWStJll»T*S /0 
Cr4Te5^-^LaTe3, LaTea, L a2 T 
e3, La3Te4, LaTe, L a2T es, LaSb, 
L a4T e7, La3Te, L a2 S b, L a3 S b2, La 
S b2, La3Ge, LasG e3, La4Ge3, LasG 
e4, LaGe, L a3G es, Ag2Te, CrsTes, 
Cr2Te3, CrSb, Cr3Ge, C rsG e3, Cr 
uGee, CrGe, CrnGen, P t T e2, Pt4 
Tes, Pt5Te 4 , Pt 4 Sb, Pt 3 Sb 2 , PtS 
b, Pt 3 Ge, Pt2Ge, Pt 3 Ge 2 , PtGe, P 
t2Ge3, PtGe3, NiTe, NiTeo.85, Ni 20 
Sb, NisGe, Ni5Ge2, NisGes, NiG 
e N CoTe2, C o S bz, CoSb 3 , CosGe2, 
CosGes, CoGe, CosGe?, CoGe2, Si 2 
Te3, S i S b , SiGe, CeTe, Ce 3 Te4, 
Ce 2 Te 3 , Ce4Te7, C e T e2, C e T e3, Ce 
2S b, C e 5 S b 3 , C 64 S bs, Ce Sb, CeS 
bz, CesGe, CesGe3, Ce4Ge3, CesG 
e4, CeGe, C e 3 G e 5 , C es S i3, C e3 S 
i2, C es S i4, CeSi, C e3 S 15, C e S i 2, 
C r 3 S i , Cr5Si3, CrSi, CrSis, CrS 30 
i2, C03S i, CoSi, C0S12, Ni S i2, N 
i S i , N i 3 S i 2, Ni2S i, N i 5 S i 2, NhS 
i, PtsS i2, Pt2S i, PtSi, LaS i2, A 
g 3 I n, Ag 2 In, Bi2Ce, BiCe, BisCe 
4, B 13C es, BiCe2, CduCe, C d 6 C e , 
C d58 C ei3, Cd 3 Ce, Cd2Ce, CdCe, Ce 
3 I n, C e2 I n, Cei+xln, C e3 I ns, C e I 
n 2 , Celn3, Ce2Pb, CePb, CePbs, C 
e 3 Sn, C es S ri3, C es S n4, CeiiSmo, C 
e 3 Sns, Ce3Sn7, Ce 2 Sn5, CeSn 3 , Ce 40 
Z n , C e Z n 2 , C e Z n 3 , C e 3 Z n 1 1 , C en Z 
nss, C e Z ns, Ce3Zn22, Ce2Zni7, CeZ 
nu, Cd2iCo5, CoGa, CoGa 3 , CoSn, 
Cr3Ga, CrGa, C rsG ae, CrGa 4 , C us 
Ga 4 , Cu 3 Sn, Cu3Zn, Bi2La, BiLa, 
B i 3 L a4, B i3 L as, B i L a 2 , CduLa, C 
dn L a2, Cd9La2, Cd2 L a, Cd L a, Gae 
La, Ga2La, Ga La, Ga 3 La5, GaLa 3 , 
I n3 L a, I n2 L a, I ns L a3, I n x L a , In 
La, InLa2, InLa3, L as P b3, La 4 P 50 
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b3, LauPbio, L a3 P b4, LasPb4, LaP 
b2, LaPb3, LaZn, L a Z112, LaZn4, L 
a Z ns, La3Zn22, La2Zni7, LaZnn, L 
aZni3, NiBi, G a3 N i 2 , GaN i, Ga2N 
i3, Ga3Nis, GaN i3, N 13S n, Ni3S 
n2, N 13S 114, N i Zn, N i 5 Z n 2 1 , PtBi, 
PtBi2, PtBi3, PtCd2, Pt 2 Cd9, G a? 
Pt3, Ga2Pt, GasPt2, GaPt, GasP 
ts, GaPt2, GaPt 3 , In?Pt3, I n2 P t , 
In3Pt2, InPt, InsPte, In2Pt3, In 
Pt2, InPts, PtsPb, PtPb, Pt2P 
bs, PtsSn, PtSn, Pt2Sns, PtSnz, 
PtSn4, PtsZn, PtZn2, A1S, Al 
2S3, BaS, BaC2, CdS, C04S3, Co 
gSs, CoS, CoO, C02O4, C02O3, Cr 
2O3, C rs04, C r O, CrS, CrN, Cr2N, 

CT23C63, C T7C3, Cr3C2, C U2 S, Cu 

9S5, CuO, Cu20, I n4 Ss, In3S4, L a2 S 
3 , La203, M02C, MoC, Mn23C6, Mn4C, 
Mn?C3, NiO, S i S2, S i O2, S 13N4, Cu 
2Te, CuTe, Cu3S b, Mn2 S b, MnTe, M 
nT 62, MnsGe3, Mn3.2sGe, MnsGe2, M 
n 3 Ge 2 , GesW, Te2W, Al Sb, A hTes, 
FezGe, F e G e2, F e S b2, M03 S b7, M03 
Te4, MoTe2, PbTe, GePd2, Ge2Pds, 
Ge 9 Pd 2 5, GePds,Pd 3 Sb, PdsSbs, Pd 
Sb, SnTe, TisGe3, Ge3iVi7, Ge 
8 Vn, G e3 Vs, Ge V3, VsTe4, V3T e4, Zn 
Te, Ag 2 Se, Cu2Se, A hS e3, I nAs, 
CoSe, Mn3ln, N13I n, Niln, N i 2 I 
n 3 , N i 3 I n 7 , PbSe, ±CffiHjttA5^>«WK7C 

[0 2 8 6] cn^O^T\ LaSb, LazTea, 
La3Te4, CrSb, CoSb, Cr3Te4, Cr2 
Te3, Cr3Te4, CoTe, C 03T e4, Cu2T 
e, CuTe, C U3 S b, MnTe, MnTe2, Mn 
2 Sb, C r4Te5©^©^< OtfWcJff* 

[0 2 8 7] C(D$mmiC*3^T^ Wfflt"S*BbS* 

[0288] (xibftdi^wttoi) mmm 1 1 m 
mtm, mtft««>*ff««4. iwwtis»©4oi?%* 
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[0 2 8 9] *43, CCT^tl^^lPSlfc 

i mire* So 

CO 2 9 0] SB»«33 WW9lOSb-Te-Ge 

T*?n5S*^bTx C rfc«*TCo:|3J;tfS i* 
ttfSbieTe39Gei5Co22S i st~ (C 03 S 
i) 27 (G ez S b 2 T es) 2 8 lc£ t>ES*5«rJ&#;L 

[0 2 9 1 ] t<0*flt«-ei±> C 03 s 

L *Baffc«»ttGe2SbzTe6-efe* 0 
[0 2 9 2] SbSTeSGe^flx, y, pOj£ 
: y : p = 2 : 5 : 2fcl«oTC 03 S 

pJtgtHl^i:. I^tF3fc^W-*«Sffi<fc D 1 5%»< 

[0293] («SEfb*»o«!i©«) «*<ba»T** 

G e 2 S b 2 T es<0— gP*fcli£SP*G e S b 4 T e? N 
GeSb2'I'e4, 1 n3 S b T e 2 , 1 nasS b32T 
ess, I n3i S b 2 6 T e 43<D5 %<0^< fcfc—OT?« 
^Tt, G e<0— »Sfct4^«5* I n T 

[0294] GinaMM^ffioftD ?«bsw»T*« 

C 03 S i <D— giS^fc^SP^rC es S ia, CeaS 
i2, C e 5 S i 4 , CeSi, C e3 S i5, C e S 12, 
C rs S 13, C r S i , C r S 13, C r S 12, Cr3 
Si, CoSi, CoS i2, N1S12, NiSi, N 
i3Si2, N12S1, N isS 12, Ni3Si, Pt5 
Si2, Pt2Si, PtS i, LaSi2, Bi2Ce, 
BiCe, Bi3Ce4, BisCes, B i C ez, Cd 
11 C e, CdeCe, C dss C ei3, Cd3Ce, Cd2 
Ce, CdCe, Ce2Pb, CePb, CePb3, C 
e3Sn, CesSns, CesSn4, CeiiSnio, C 
e3S ns, Ce3Sn7, Ce2Sns, CeSn3, Ce 
Zn, CeZn2, CeZn3, C e 3 Z n 1 1 , C eu Z 
nss, CeZns, Ce3Zn22, Ce 2 Zni7, CeZ 
nu, Cd2i C 05, CoGa, CoGa3, CoSn, 
C r3G a, CrGa, C r 5 G a 6 , CrGa 4 , Cu9 
Ga4, CusS n, C u3Zn, B i 2 L a , B i L a, 
B i 3 L a 4 , B 13 L as, BiLa2, Cdn La, C 
dn L a2, C d9 L a2, Cd2 L a, CdLa, G ae 
La, Ga 2 La, G a L a , G a3 L as, GaLa3, 
LasPb3, La4Pb3, L an P bio, L a3 P b4, 
La5Pb4, L a P b2, LaPb3, LaZn, LaZ 
n2, LaZn 4 , LaZns, L a3 Z 1122, La2Zn 
17, LaZnii, LaZni3, NiBi, G a3N 12, 
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GaNi, Ga2Ni3, GasNis, GaNis, N 13 
Sn, Ni3Sn 2 , Ni3Sn 4 , NiZn, N isZn 
21, PtBi, PtBi2, PtBis, PtCd 2 , P 
t2Cd9, Ga7Pt3, Ga 2 Pt, GasPt 2 , Ga 
Pt, Ga3Pts, GaPt2, GaPts, PtsP 
b, PtPb, PtzPb3, PtsSn, PtSn, P 
t 2 Sn3, PtSn2, PtSn 4 , Pt3Zn, PtZ 
n2 

[0 2 9 5] CCT'T&^T^ftl^mz-D^Tl*, 
Ml fcW«T** 0 

C0 2 9 6] mam 4} 

mat • mm er 3 1±, c 1 *fis«<DW«fB 

jb <^ * fvx^ «it^i2^^f*^ mmrnm* 

[0 2 9 7] St\ til 3cm, J¥£ 1 . 2mmTt 

[0 2 9 8] 7^hDV ■ X/*y*V ><?mSlC& 
1 ±fc$-f (Z n S) 8 0%- (S i O2) 2 
0%, T&^b^ (Zn4oS4oS 17O13) m&V&ZU 
30 mmZ^Bm^l 3 0nm^5i^cMUo Scl^ 
T, {£1!/I2±^ WMjilflE»^*SC r 4 T esSI (0 

±\CC r9Ge?Sb27Te57, ^ft*^ ( (GeSb4 
Te ? ) b (CrJes) 2) <Z>fflj*<DK»« 3 ^HtJS^ 
2 2nmST«L^ 0 COBU Cr4Te5^^7h 
^GeSb4T e?£— h £ lc<fc SlllltellfltX^y * 

[0299] Cr4Tes RttaM" L fe^f S^Sti:^: 

40 £0 C r4TesM*JB«L*^»&. f5«M3^k:«Tffi 

[0 3 0 0] #IC. E»B|3±fc. (Z n S) so (S i 
O2) 2oR<fc9&Srp8BJi4«:#?J4 0 nmOlflt^ 
j£L/cQL f©±tHi:x;^*y V^gF*3T*A I97 
T i 3R<fct>*5g»JI5*R»2 0 OnmSTML 

[0 30 1 ] {fi7?. SofcOgftlOT^fcit), mi <0 

50 fco ^2^fVX»i Iil3cm, f?l. 2 
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mm^is i • ±icmic&mznr^ mmm nonm 

(D (ZnS) so (S i O2) 2 0 Bid; K> & %>UMM 2 ' N 

2 nmCOC rgG e? S b 2 ?T e 57 . T&tt ( (G e S 
b4T e?) 8 (C r 4 T es) 2) <Df2g*Bl3' . BU¥^ 4 
OnmO (ZnS) so (S i O2) 2o&£ 5 fcS^HJB 
4* x fc«ttfKS2 0 0 nm©A 1 97 T i 3 «£D&£ 

[0 3 0 2] gfilG^Lt, Mtagg 1 

«fctf^2<Dx^X*8P#£>SS#JB 5, 5' |5l±£:ft5D^ 

[0 3 0 3] <i©jKf*T*ti, SWJ15, 5' O^ffi^rg 
o 7c o 

[0 30 4] (WWffc) fuf20£ 5 LTBH^LfcJflEf* 

[0 30 5] ^ft^ 1 8 0 0 r p mTBfcS*. 
U— If (Sl8 3 0 nm) <DU— ifJK/*«7— 3&E»#ff 
&*>ftft^l^;l/ GBlmW) tc«^ x ^DU— 1f)fc* 
E»^ K*OHPR (NA) tfO. 5 
ftU »«l«»LTIS»lll3k:J!a«bft. E«I3^ 

[0306] «jwffc©^a6. e»«5<dh-e« 

b?vtr±\c, ^7-1 SmW^il (DC) U-ifJfc 
^2 0 0HJH#Lfc o »|§l3>JE8tfl«HI OfcXtfy hil5M 
B^RB) #J0. 1 \l s e ct*5e 

[0 3 0 7] Wt^T, /^7-7mW^)Iib-f^5 
SBBWUfeo *H©IH«I*M (#X^ hffl«B#HD 

& 5 ~ 9 m W<D!Effl-C&nfcf£ l\ 

[0 3 0 8] WJE2|^OU-1f3t8a«©5'5, 
<Dffi^ (7mW) OS»*4*«lbTt<J:t^ fiBWL 

[0 3 0 9] C(D£olC^ /* r 7—<Dg%:2>l'—*fyt%:m 

[0310] <mt><Du—*fytmm&, »f • 

IffrS^ftlf— AOX#y h»«*8Ef*<Z>¥«S' 
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[0311] «ROW1f)fcX#y * 
[0 3 1 2] #tc. rajgX*^ hO 1 2 mWOlil/- 

[0 3 13] *HSSMO-r^X^Ttt. 1 2mW(7)iS 

•rstsH* tt*ffcjcBt-swE7mw©»«u-if)tsa 

(fflSftTSas^) Ofi^R^aBBSffcRT^ftG eSb 

[0 3 14] ^ 7^. V— *XyJ?Ea*a©OT*flg 
LT. 1 6 T (1 Tti4 5 n s) ^«BHT*fES ^ ^ 

At, 8T£0fB^~ ^i:2T^- XOlSOiSUi: 

^> OgftA^ LJcEfiWI»S3bq«ffl LTWPtfW < ft o fc 

l/-W^^5o f^^T. x-f X*<0fleffl«J*t:E««« 
^0 «tD^bj£«)U:i«lv^'7— (1 5mW) iltt%«IR>?3S 
LBa»bTfe<k. ±EO<fc-5*E»««rt^oaEffc(4 

T> ±EOil«)ttOl»t)igbBa«<2ailHlR***fec ± 
»<Di8*0*©*#** <> 100 SltfieSffiffifbliSM 

50 ®JST*ofCc 
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(34) 



»1f7-2 2 3 3 7 2 



65 

[0 3 1 5] 4*5. C taT es<Dm&M 1 2 5 2° 
GeSb4Te7©a*i6 05 B CT^o 

[0 3 16] (G e#^»a^^DM^l : -G e S b 4 
Tevftjfi) 01 O^Hftffl^Ge65Te25Cno^ 
S bsoT eeoC rio^C r Lfctti 

S b3oT eeoC no 
G e2 S b29T e59 C no 
G e 4 S b28 T e SB C n o 
G e 1 o S b25 T e 55 C r 1 o 
G eis S b23T e52C no 
G en S b22T esi C no 
G e25 S bisT e<7C no 
C<Df£%:£.K), 0. 0 2 ^ a<0. 1 9 COSgfflJC^V^ 

[0 3 18] (S bMlb^^If 1 :-GeSb4 
Te7^5fi) BlO«Hftffl0©Sb45Te45Crio^ 



[0 3 17] 



1 2 0* 
1 3 0° 
1 5 0° 
1 6 0° 
1 7 0° 
1 7 0° 
1 80° 



U-tf!WWBHR 

c 200 mtTF 

C 2 0 0 01XT 

c 200 mtCF 

C 2 0 0 0«T 

C 5 0 00 

C 2 0 0 00 

C 5 0 0 0© 



^Gei8Te7 2 C rio^C r SmMZ—mt LfcM* 



[0 3 19] 



G e 1 7 S bz T e7i C r i o 
GenS b4Te69C no 
G eu S bioT e66C no 
G eioS b2oT eeoC no 
G e7 S b26T e57 C no 
G es S b33T e52 C no 
GeaSbseTesiCrio 
G e2 S b4oT e48 C no 
C^MScfct^ 0. 0 4 ^ b^O. 4<DWmiZlS^X, 

[0 3 2 0] (TeMlci^Kl :-GeSb4 
T evfififi) 01 O^H^tBH^S bisT evsC no£ 
G eso S beo C no^-fC r Ml^- Sfc-Lfcltl* 





ft 




2 1 0° 


C 


5 0 0 00 


2 0 0° 


c 


1 0 0 00 


1 8 0° 


c 


5 0 00 


1 7 0° 


c 


2 0 0 0-kTF 


1 6 0° 


c 


2 0 0 0iXT 


1 5 0° 


c 


2 0 0 0KT 


1 4 0° 


c 


2 0 0 0-kCF 


1 2 0° 


c 


2 0 0 0JXT 



30 5 1 5%S< LfcScLl^ftT* 1 O 5 0«€m^fc^ 
3£«^a^^»eJt (C/N) ^Sft^rW^b 

/Co *<ottm> ^^^r-^mn^o 

[0 3 2 1 ] 

1 O^f^fct 



G e 1 4 S b36 T e 40 C no 
G eu S b33T e45C no 
G en S b3i T e48 C no 
G eB S b27T ess C no 
G es S b22T es3C no 
G e3 S bi9.sT e 67 . 5 C rio 
S bisT e 75 C rio 
C<Dt£%:&K), 0. 5^ c <0. 7 5 0M:^T, 

N) ^<T't5o 

[0 3 2 2] (CrMldt«l :~GeSb4 
Teyfffi) Cr4Te 5 «^§Ge»SbSTe 

i Q50SS 



0. 


5 


/x s 


e c 


4 4 d B 


0. 


2 


fl s 


e c 


4 8 d B 


0. 


1 


\i s e c 


5 0 d B 


0. 


1 


/x s 


e c 


5 0 d B 


0. 


5 


/i s 


e c 


5 0 d B 


1. 


0 


fl s 


e c 


5 0 d B 


3. 


0 


/I s 


e c 


5 0 d B 



4 : 7lc 



a , b , c <DJ±«\ a : b : c = 1 
U~dTC r4Te6<D^««Cfc**;fci:* 
<E>/*7— ;&gjgffi£t? 1 5%it< LfcjftLl/^fefrTM 0 
5 0«^^X7c^Og^{i^ C/N*SJ^L;fc; £ C 

[0 3 2 3] 
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(35) W7-2 2 3 3 7 2 

67 68 

d = 0 4 2 d B 

d = 3 4 8 d B 

d= 1 0 5 0 d B 

d = 2 0 50dB 

d=34 48dB 

feB#OS£fflMW> rjR^Jtj fcKffcbftc [0 3 2 5] 

[0324] c<:t r^itj -TT^fes^n^ * 10 

mmt i snes& i h 

d= 1 0 2 8 d B 

d-20 25dB 

d = 3 0 25dB 

d-40 20dB 

[0 3 2 6] CO*6*«fctK 0. 03^d^0. 3<9^ Lj Hk 

T*£. tf36/<r7-*«3«t* K> 1 5%jg< LrtJKL jtt*fcU-1f^!7— * 1 5%M< lftIU^*ft7 1 0 

Sit (C/N) ^A<T^So ffcbfcp 
[0 3 2 7] E»ffl*i^¥^a^ 7C*¥ttS;fctt* [0 3 2 8] 

1 o 5 mm^^itW:<D 

(GeSb4Te7)95 (CnTesh 4 5 d B 1 7 0 °C 

(GeSb4Te7)9o(Cr4Tes)io 4 8dB 1 7 0 °C 

(GeSb4Te7)8o(Cr4Te 5 ) 2 o 5 0dB 1 6 0 °C 

(GeSb4Te?)65(Cr4Te5)35 5 0 dB 1 50t 

(GeSb4Te 7 )5o(Cr4Te 5 )5o 50dB 1 3 0 °C 

(GeSb4Te7)4o(Cr4Tes)6 0 4 9 dB 1 2 0 °C 

c<Dmfk&*>, 2o^k/ (j+k) ^4o»« m^Mz-^ffemikt, u-ifjt©^-*** 

[0 3 2 9] («gl^te«*5*5HnBjfi«»fc©BI »©S£fi§OC/Ntt, ^£5^ftL7c 0 C<DC 

^<DKBWS«»C r4Te5© 3 F^KJPz«r^<t ; 5^* [0 3 3 0] 

z = 0 nm 5X1 O 4 ® 

z = 1 nm 1X1 0 5 l°I 

z = 5 nm 2X1 0 5 HJ 

1 o 5 (HiS^^^S^{i^c/N 

z = 1 nrn 47dB 

z = 5 n m 4 7 d B 

z = 1 0 nm 46dB 

z = 2 0 n m 40dB 

£<Dt£m&9. lnm<z^l0nmO«SP8iU^ JI#K) C ^SSCT"? «»S 2 fcitf^IWi 4 * Z 

C tififtfr-otzo n S - S i 02ic<fc tJTBdcLT^Stfx Z n S - S i O2 

[0 3 3 1 ] «-<D«, «M»feJ:tf4 I flB»fc<ktfE** 50 Kf«/t\ Si-NMft Si-O-NIM, Si 
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69 

0 2 , S i O, Ti02, Ta205, AI2O3, Y2O3, 
CeO, La20a, In 2 03, GeO, G e O2, Pb 
O, SnO, Sn0 2 , Bi 2 0 3 , TeOz, WO2, W 

03, Sc20 3) Zr0242©IWfcft, TaN, Al 
N, SisN4, A 1 -S i («*tfA 1 S i 
N2) &2©fffc^ ZnS, Sb 2 S 3 , CdS, I nz 
Ss, Ga 2 Ss, GeS, SnSz, PbS, BiaSs, 
*HOBltffc^ SnSe 2 , Sb 2 Se 3 , CdSe, Z 
nSe, In2Se3, G a2 S e3, GeS e, GeSe 
2, SnSe, PbSe, B i 2 S e&Z&t UVffc 

CeFs, M g F2, CaF2^H^M^ 
teS i, Ge, T1B2, B4 C, B, C, ±IS 

[0 3 3 2] £M0«£\ Z n S £ 7 0 *;1/%fiUrff 
t?Wk (Z n S) bo (S i O2) 20 1, Si, 

G e CD o % (D'Pft < h t>— #* 7 0 «^%£U:*trtf 
£k MAtf S iv feSVHiS i<OIWfc*K (W*tfS i O 

<*fcai). Z n S - S i O2 Jfc07j*fBSKfflf^R^ N ^ 
©»$«3nmttJ:fctSe S i O2*H<DJB<0 

£>Jc. S?l Onmfi(T#»*U\ <K9 2MKl±fiM 

V\ *fa«0«t>9fc2Ji«*K^S*&tt. S i0 2 
iOif « 1 0 n mfiU:8 0 n mttTWS Cft 

[0 3 3 33 ZnS-S i O2 gffifflJK: A u JB 

46^ ^Ll\ C©i*OAu««f2ti3 0nmfi(T 
#»*bl\, Au^tt^tJlC/ct^Au-Co, Au 
— C r> Au— Ti, Au-Ni, Au-Ag^^fAu 

[0 3 3 4] *HM4»««bfc»&te:a:. ISS«S^ 
*Sl3 0%ffiTU M^aOtttS d Bftttabfco 

[0 3 3 5] 4 OJB«f**M - 7«±* 2. 3£( 

T©«HU:ftS»d % W»W3 nmWL 1 0 0 n mJ^ 
T<DISH, feto'l 8 0nm«L 4 0 0 nmWT<9«3 
HT\ fnftlS 0 d B6U:OC/N^#5nfco 

[0 3 3 6] C^*WM-eKI*JI Skiffle A 1-Ti 
4)fU>9tC, KWJlOWSfc bTfcJU S i-Gei^ 

fcl\> G e<D-&W£& 1 0g?%«±8 OJg?%JWT^ 



(36) # HfW 7-223372 

[0 3 3 7] S i -S n&tc&S i - I 

*svH*cn&jB*»3H^2Wi(±©a'&#»t? 

[0 3 3 8] ^f>^ Si, Ge, C, Au, Ag, C 
u, A 1 , N i , F e, Co, C r, T i , P d, P 
10 t, W, Ta, Mo, Sb^Ifft, S/cfcfccnS* 

[o 3 3 9] *ffiteit», h^^y^^ 

9is<< f * h ^ Baa* jk« b re * y # - - h g« 1 

«rffl^T^S^ ^<Dft*>t>l^ #U*U7-<Vx XjK 
20 [0 3 4 0] *B*4, KW*5**tf««»20— « 

**ebfe**B8W«Bt. ffl*ff Sfi 1 /««■ 2 /e 

s«3. a«i/ea«3/*wiji4. sci/esk 

[0 3 4 1 ] J^±^^ct-9^ N C<D^fi60«<E>«?BE» 
^*9*RH©»***.*«RriBT**o E^ • 

[0342] &*5. cci?js^T^ft^wii> nmm 

1 ^KiaiTfeSo 

[0 3 4 3] K»J5] SBHWl OGe-S b-Te 
-C r3R<OE»Bl5J«:43^TG eso T esofij««20ffl 
^Ge4oSbioTe 4 oC ri 0 cfc OESBS 5 ^rjg^cb 
^ti. fiWBflDTte&JWi* 1 5nm, ^HM^ 

2 0nm, IHtiK^2 0nm, W«4 0nm, SS* 
■*7 0nmMUc o #»4s GMMtSMtMlCAu 

©«0««<DE»ll4^tSI*«fcRI*fc bfc 0 

[0 3 4 4] (S b^WMb^cOM^-2 : G e T e ffi 
ricWiS) m 1 1 OHftffiia^G e«Te4sCnotSb 
90 C no^8*C rSmm%:—7££Vrc&m®±T*Mj8 t 

[0 3 4 5] 
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(37) 



71 



5 0% 
5 1% 
5 1% 
44% 
3 0% 



Ge 45 Te 46 C r 1D 
Ge 4S S b 4 Te 4 a Cr 10 
Ge<o S bioTe^o C r io 
Gear S buTejT dio 
GeisSbjoTessCrio 

ChAD; G eT efflfig^fifcfe^T^ 
2^«HT?W^**3B«»6n-5Ci:««fc^ofco Sb 
£;0. 0l<b^0. 2©KHT8Staf 6 0fflS 
Sfi8 0 %ms*7 y >»4«B±T«fe. bfr 

[0 3 4 6] (Ge, Tetfla, c£<DM#-2: 
G e T efijSEftSS) 01 1 *>H£jtBI^<DS bioT esoC 
riofcGesoSbioC no^C rttK-^tl 

[0 3 4 7] 



72 



10 



m at 

Geis S bioTe«s C ri 0 
Ge 2 o S bi©Te«« C r i 0 
Ge 2 a S bioTess C r i o 
Ge 4 oSbuTe 4 ,Crio 
GesiSbioTenCrio 
Ge 60 S buTe2» C r Jg 



n mW- 7-223372 

3 5% 

4 5% 

5 0% 
5 1% 
4 6% 
3 6% 



cM^, GeTefflWc^m 0. 2 5^ a 
SO. 65, 0. 3 5^c<0. 75 <Z»BB[TiS5*f* 

[0 3 4 8] (C : GeTei 

jSttifi) C nT e6<W8»T$5G e»S b»T e©4 
fla, b, c<Dj±£\ a : b : c = 4 : 1 : AtcU-o 
TC r4T e8 0*#««SEft:**fti:e. u-*f)lMv< 
l 5%KUclU^ffTl 0 5 0 

[0 3 4 9] 



1 0«IiI»»«OB^fl^C/N 
d = 0 4 2 d B 

d = 3 4 8 d B 

d = 1 0 5 0 d B 

d = 2 0 50dB 
d - 3 4 4 8 dB 



<E>o 

30 [0 3 5 1 ] 



[0350] Let r^Sitj feiittficBllsnfei^ 



d = 1 0 
d - 2 0 
d = 3 0 
d = 4 0 

l^ij:^ c r (D^m&df^mimir^ic^tiT 

[0 3 5 2] cOmD, O. 03^d^0. 3Com 
*«3M«fc*> 1 5%K< bfc«L^*ffTM 0 5 IhI«^ 

(c/N) 

[0 3 5 3] ^\ CCT^Tl^^l^is 
1 fc|5|«"C*Sp 

[0354] QfeKM6) mmmimmmsic^ 

X/W*NMffl X^^y^/^y- (W) 



i 0*— h 

2 8 d B 
2 5 d B 
2 5 d B 
2 0 d B 

[0 3 5 5] («M - BB£) HtteflWuS«»o*W«^ 

X/^y^U^lSiaS, C r4Tes^7 h£G 
e S b 4 T V £<Dm*m*$*rtv Z\k*£f%^ 

tea C^OPS. te*6^C r4T e5Hi^:3 nm^ttfe 
f <7)»t/^t J: ? G e S b 4 T e 7 7 Mc 

[0 3 5 6] 
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(38) 



#88^ 7-223372 



74 



(#) GeSbUe?*-^?! Cr 4 Tes*- 

) 0—9 4 9 15 0 

1 0 — 2 0 4 9 1 0 0 

2 1—33 49 65 

3 4 — 4 7 4 9 4 0 

4 8 — 6 3 4 9 2 0 



r*Y fsmtmm (nm) cbhp% 

0 — 6 5 0 

6—12 4 0 

13—18 3 0 

19—2 4 2 0 

2 4 — 3 0 1 0 



C(D{&K&, C r4T es£— ?y hk:9!ftrrs«ffi*— 
SfcU G e S b 4 T e 7 £— Mc9tinrrS«ffi*» 

y ^SBfcUBI/vr^ Cr4Te 5 »ffii^GeSb 4 

[0 3 5 7] CfOf^X^fc Hffi^l Ocfc'SfcliSlBbS 

[0 3 5 8] CCTag^Tl/^ftV^^co^Tlix ^88 
[0 3 5 9] 9I*«7] 01 2ti\ *58Jlifc:±3iH» 

[0 360] ^1 2^fVX^^»fe/c^t^ * 
f\ ttS 13cm, Kl. 2 mmtf\ HOTlf «^s2 

5nm^) (Z n S) so (S i O2 ) 20JI 1 2«rJgjSKb 

e s b 2 T e4 h*m?ffimM*eiRiRfx/^^^L 

T\ ffliSP»ll*fflbatT?ftS (C r 4 T e 5 ) 20 (G e 
Sb 2 Te4 ) soil 3^:30 nmMUc 0 Wt. (Z 
n S) so (S i O2 ) 2oJll 4^:2 0 n rru A 1 97 T i 
3 JI1 5*1 OOnmOSf^ISIMUco 
cL^±tc^*lll 6^lT*y^^ hl«l 

[0361] wwo* 

iRJf £LTt>£V\ HlcOA 197T 13 ll 5 It, £<D 
[0 3 6 2] T»^^i: f 9^:€<'r^7ci6^^ jB 



■&S«*W*So mi 20 (ZnS) so (Si0 2 ) 20 

m 1 4t±ci^o4 i ^ii^f / Fffl ; &T^o 
[0363] mBm«M»tiibffiMnii 3^a< t 

£ liBJfcJBjS L fcfiWI fc: <fc D ff * o T J; v\ 

Jfj <WEjaMc<fc *k jS»«M#fflbi$<DS&o^k:je 

(Z n S) 80 (S i O2) 20JII 2l±C<D«SB<DffrB 

[0 3 6 4] SftSfiSR^tHUll 3 0ff?ti. 01 3lc 

r 4 T es ) 20 (G e S b2 T e 4 ) soSll 3<?)I)|ti3 
0 nmlcSSLfCo 

[0 3 6 5] ±fB^J:^?cf^!L7c^X^^S-r, # 
tt*{fc*frfco;fc*i: -7^***1 8 0 0 r pmT*0fi 

n*v^u-^;i/ m \ m\v) ic«-5, F^uy 

XtMLTlfil l^HTi^ttiLIl 3WS» 

tC/W- 1 1 mW^jg^U-if^SleJ^LTCo 

— 12:9 — 1 8mW^I6iT<fcl/\ ^T6mW 
^*«U-1f)e*3lHlSH«LfCo C^l^^y-^4- 
9 mW«J;t\ ±C2««<0l!H**tt 1 ®W±T*& 

[0 3 6 6] iSii.««^-gr€riffl»«R*muM-ett, 
C /N < -T ^ 7cA6tc t±. ffl^Sfk^r+^^tr ^ c 
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(39) 



ffl? 7-223372 



75 



76 



— *f ftft 3 l§k 6 mW^^lx-^ft 1 0 [hJ^L 
fc D B#fiS;tffrfr&ft\ 6mW500K 1 lmW3lHj^ 

[0 3 6 7] CftZcomMlt, *»#L/-f71/^Tff 

[0 3 6 8] ®m\wmm^ mmich^v*^ 

[0 3 6 9] «§MlcJ:^S«?(li^fflL0Ml 20 

H<D}tX#y K 3 2a, 32b tegffi 1 ^^ffi^jSE 

(1/e 2 ) ttSfffiT^e-A^ 

X#^ h 3 1 <DX#v h^Dt^<i^nT^ 

[0 3 7 0] )tX*y hrt<0SffifW*Tl±. S«¥fSM^ 
ffiLH^ / >*< fcfc««£{b*#G e S b 2 T eifflW 

T?, 3tX#^ h 3 1 WCI4 2^E»^* 3 2 a, 3* 

H£t> (d B) 



*2 b#&£lcfcfravb5"f\ »i^ffiLU 3lc<fc 

^>tiisf«3 smctbm^m^—z 3 2 b«?n§ 
tttui «Ro«aeH3 4^ m8<D&?ic^ 

>f7h3 1 ^R^«^^vX^^bTi!l<85H3 
3. ttt>%Jt7s&y h 3 1 ^SS«3 5<7)fift®3r 

[0 3 7 1 ] fijSftKSifflL^fT^a^T'H:. U-*f/< 

/to <z<D^y-i±, mmmm^^<omM\c^m^ 

ft 1 mWlc-RfT H7y*yyStfilliM^%fi 

[0 3 7 2] P r/P t ^2 

[0 3 7 3] **SSWOS»«»!*ffiL«ftfflv^c^ 
*M Xtf) V- * ft j©§?<|!M^ ffl L7c|?g<£> C/N fti±H$ L 
l^7c x ^ X 5 IC&^Ttik'}^- 5 (D&MS&hmtfifr £ ft 
[0 3 7 4] 

bi&l (d b) 



0. 3 30 

0.4 43 
0.5 47 
0.6 49 

0. 7 50 
0.8 5 0 

nS-Si0 2 <Dttt>*)lcS i-N5R«#, Si-O- 
N2£Wft, S i O2 , ' S i O, T i O2 , A 1 2O3 , 
Y2O3 , CeO, La203, In20a, GeO, Ge 
02, PbO, SnO, Sn0 2 , B12O3, T e O2, 
WO2, WO3, SC2O3, Zr02^TaN, A 1 N, 
A 1 S i N2 , S izN*%:£(DA 1 -S i -N^WSft 
S^Sfkft^Hfc^ ZnS, Sb2S 3 , CdS, I 
ri2S3, GazSa.'GeS, S n S2, PbS, B12S 50 



3 0 

3 5 

4 0 

4 6 

5 0 

3, fcHOSSffcftK SnSe2 , SbzSea , CdS 
e, ZnSe, In2Se3, G a2 S e3, GeSe, G 
e S e 2 , SnSe, P b S e B i 2 S e 3 UVffc 
CeFs, Mg F2, CaFa^H^ffcft, S/cte 
Si, Ge, T i B2 , B4 C, B, C, ^fdiccT 

XUy^-y^ x#*->«K, *'JXfl/ 
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iX±2- 3iXT^i^H^\ KJffc^ 3nmlX±4 00 n 

[0 3 7 5] StJJIkl^feA 1 -T i CDiX£>*)lCA 
u, Ag, Cu, C, Si, Ge, A 1 , N i , F e, 
Co, Cr, Ti, Pd, P t , W, Ta, Mo, Sb 

[0 3 7 6] SfitLT«IlcI8h77*yW K 

BR JS if^^i 



(40) #P*W 7-223372 

7<? 

Tfe<fcl\> 

[0 3 7 7] mi 3lc^LfeK»«K#ttlLflI* 

10 [0378] mmms'i ^nc^urcx^x^ic^o^ 

2 5%©«s©e»v-^*^u ^n^i 0 5 0^ 
m bfc»©sg£«%o c/n *jt« b fe £ <i 

[0 3 7 9] 

kkcomtm 1 0 5 isie*«K*mb^ 



(Cr4Tes)8o (GeSb2Te4)2o Ak' 

(Cr4Te5)eo (GeSbzTe4)40 Ak' 

(Cr4Tes)4o (GeSb2Te4)eo Ak' 

(Cr 4 Tes ) 2 0 (GeSb2 Te4 ) 8 o Ak' 
<ltOSe*<}:Dx 2 0%^Ak' <D«5H##$ bl^C 

[0 3 8 0] 9 ] »Mj5/«#;&S#«tt#£ti b 

«Bb£j»# Am. p CO 



- 5% 

- 1 0% 
= 2 0% 
= 3 0% 



3 7 d B 

4 2 d B 
4 6 d B 
4 8 d B 



Sb 2 Te4 «:fflV>TlBllWaj«»*«ftS*feo 
30 [0 3 8 1 ] 

a»»R*ffibpr«iHi» (bd 



PtaSb 
M o 3 S b7 
CoSb3 
C r 4 T e 5 



5 0 

1 50 

2 0 0 
> 3 0 0 



C<£>»JH<fctK Am. p S 1 5 0 0«H##* bl^C £ 

[0 3 8 2] Stffiffl l 0 ] %Sg£9 7 k:|H* bfeS»« 
R3W£LfltK:43l/Vt\ G e S b 2 T e 4 OWVlfSStffcjSL 
#£LTfci\ TIBDS¥0 5 £ fe— tb<tt 

t — #t*s ^ m t fe H«*tt«tf» e> n s o 

[0 3 8 3] <DS>Sn, Pb, Sb, Te, Zn, 
C d, S e, In, Ga, S, T 1 , Mg, TI2S 
e, TISe, ThSea , ThTe2 , TITe, 
InBi, InaBi, T e B i , Tl-Se, Tl- 



5 X 1 0 5 

1 x 1 0 6 

2 X 1 0 6 
^ 2 x 1 O 6 

Te, Pb-Sn, Bi-Sn, Se-Te, S-S 
e, B i ~G a, Sri— Zn, Ga— Sn, Ga— I 
40 n, In3SeTe 2 ,AgInTe2,GeSb4Te 

7, Ge2Sb2Te 5 , GeSb 2 Te4, G e B i 4 T 
e7 , GeBi2Te4 , Ge3Bi2Te6 , Sn2Sb 

6 S en, Sn2Sb2Se5 , SnSb2Te4 , Pb2 
SbeTeii, CuAsSe2, Cu3AsSe3 , Cu 
S b S2 , CuS b S e2 , InSe, Sb2Se3, 
S b2Te3 , Bi2Te3, SnSb, FeTe, Fe 

2Te3, FeTe2, ZnSb, Z n3 S b2 , VTe 

2, VsTes, Agln2, BiSe, InSb, I 
n2Te ! In2Te5, B a 4 T 1 , CdnNd, Ba 
50 13TI, CdsNd, Ba 2 Tl 0 
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[0384] Cr4Tes Mft<DTKllk&Jllft £ LTl±, 

[0 3 8 5] (a) ««ffcJ«»01W[*« 4 5 0-6 5 0 

[0 3 8 6] <Ag£>B aPd 2 , BaPds, NdP 

d, NdPds , NdPds , NdyPta , NdsPt 
2 , Nd P t , NdaPt4 , NdPt 2 , NdP 

ts, Bi2Nd, BiNd, B isNd 4 , BisNd 
5 , BiNd2 , Cd 2 Nd, CdNd, Mn2Nd, M 
n23Nde , Mni2Nd, NdsSbs , Nd4Sbs , 
NdSb, NdSb 2 , Fe 2 Nd, Fei?Nd2 , C 
s 3 G e 2 , CsGe, CsGe4, NdsS i3 , Nd 
&Si4 , Nd S i, NdsS i4 , Nd2Si3, Nds 
Sig, CszTe, NdTes , NdzTes , NdT 
e 2 , Nd4Te? , Nd 2 Tes , NdaTe4 , Nd 
Te, Ce3lr, Ce2lr, Ce55 I r45, Celr 

2, Cel r3 , Ce 2 Ir7, Celrs, CaPd, 
CaPd2, CaGe, CazGe, GeNas, Ge 
Na, CaS i2 , Ca 2 Si, CaSi, S e2 S r , 
Se3Sr2, SeSr, G e S r2 , GeSr, Ge2 
S r , SnSr, S n3 S r 5 , SnSr2, C e 2 T 
i, CesTla , CeTh , C e 3 T 1 5 , CeT 

1, BaTl, Pdi3Tl 9l PdzTl, PdsTl, 
Mg2Si, MgzGe, BaPdz , BaPds , Ce 
4Se7 , C e3 S e4 , C e2 S e3 , CeSe, C e 5 
Ge3 , Ce4Ge3, C es G e 4 , CeGe, Ce3G 
e 5 , C es S i3 , Ce3Si 2 , C e5 S i4 , Ce 
Si, CesSis, CeS i2, CeTe3, Ce2T 
es, CeTe2, Ce4Te7, C e3 T e4 , CeT 

e, La3Se7, L a S e 2 , La4 S e7 , L a2 S 
e 3 , L a3 S e4 , LaSe, G e L a3 , G e3 L a 
5 , Ge3La4 , Ge4Las , G e L a , G e 5 L a 

3, BaSe2, Ba2Se3 , BaSe, PdSe, M 
03Se4 , MoSe2 , Ba2G e, BaGe 2 , Ba 
Ge, Ba2Te3, BaTe, Ge2Pds, GeP 
d 2 , Ge9Pd 2 5, GePd, Ge3Pt, Ge3P 

t 2 , GePt, Ge2Pt3 , GePtz , GePt 

3, P U3S n, P u 5 S n 3 , P u 5 S n 4 , PusSn 
7, Pu 7 Sn 8 , PuSn 2 , PuSns, PtsTe 

4, Pt4le5, PtTe2, GeNi, G e 3 N 
i5 , Ge2Ni5 , GeNi3 , NiTeojs, Ni 
T eo. 775, N i3+xT ex , C ni G ei9, CrG 
e, C ntGes , C rsG e3 , Cr3Ge, CrSi 

2, CrsSis, CrsSi, CrsTee, Cf4Te 
5 , C r3Te4 , C n-Je, G eaMns , GeM 
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n2 , MneSi, Mn9Si 2 , Mn3Si, MnsSi 

2 , Mn5Si3 , MnSi, Mnn S ii9, Mn2 S 
n, Mn3.25Sn, MnTe, Te2W, FeGe2 , 
FesGes , Fe 3 Ge, Fe 2 Si, FesSis, F 
eSi, FeSi2, Ge 2 Mo, G e4i M023, Ge 
16M09 , Ge23Moi3, Ge3Mos , GeMo3, M 

03 S i , MosS 13 , MoSi2 , MoSn, Mo S 
n 2 , M03T e4, MoT e2 , S i 2 T i , SiT 

i, Si4Ti5, S 13T is , SiTis, S ns T i 
10 6, S n 3 T i 5 , SnTi2, S n T i 3 , CoGe 

2, CosGe?, CoGe, CosGe3 , C04G 
e, Co3Te4, Ge7Re3, ResSi 3 , ReS 
i, ReS i 2 , Re2Te c 

[0 3 8 7] (b) i&mtJ&ft<DMMtf2 5 0~4 5 0 
°C<7)&# 

< CJ^±C0f^»o 

[0 3 8 8] < B§f> C s 3 G e , BazTl, GePd 

3, FeeGes, FeTe 2 , Co5Ge2, N d3 P 
20 d, CssTe2 , Ce4lr, NaPd, CasPd, 

Ca3Pd2, Ca2Ge, SesSr, CesTl, Ce 
Se 2 , Ce3Ge, BaSe3 , GeSe2 , GeS 
e, BaTez , GePds , GesMnu, MnT e 
2 , GesW2 , FeGe, Fe4Ges , FesSn, 
F e3 S n2 , FeSn, CoTe2 0 
[0 3 8 9] ( c ) «*fb*#©*ft# 2 5 0 °CtXT^ 

400 r:£JL±<D<t&ftio 

30 [0390] <C p> B a 4 T 1 , CsTe, B a4 T 
1, BaisTl, CdnNd, CdeNd, CssT 
e4, Ca3Pd, CasPd2, S 113 S r , B anT 
1, PdTh, FeSe2, FeSe, Cr2Tes, 
CrTe3, FeSn 2o 

[0391] mmm 1 1 ] mmmm^m^mi^^ 
±tzmm&i£ft£±m^<tf&ft<Dm^T*{,±c r 

Je 5 £GeSb 2 Te 4 (D£?l£^ ^ft^tKDl&ftXC 

g$?T*$>-orco retell m\mm(D&tfi&T&z>£WJ3 

^£T/<—^*-fflftic&ii&mi£fi<Dmffimtfmis< 
[0392] mmm 1 2 j mmmm^m Lsi^^tsg 

bTG e S b2Te 4 ^ MM^^LTC r 
[0 3 9 3] 
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81 S2 

Tsmimfrsmm cm-?%) ^«R#aji^is&HfiR cud 



5 6X10 5 

io l x i o 6 

2 0 2 X 1 O 6 

^30 ^ 2 x 1 O 6 

imj$j8.frsrmm (%) c/n (dB) 



^30 

4 0 

5 0 

6 0 

[0 3 9 4] W«WSj«»*T*»{fc«x ^ftW. Sffc«K 



> 4 8 
4 8 
4 6 
4 2 

[0 3 9 5] mam 1 3 ] siiflm&ti] b§i*mte * 

5. 5 U: & t> ft 0 BB^^LTtiCr4Te5 

[0 3 9 6] 
; CO SM«M^ffib^7- (mW) 



S n75 Z n25 2 
I n2 T es 4 
G e2 S b2T es 6 

[0 3 9 7] 4] |aflEft-}£<0#&, fVX 

li N ffij&&5. 7 — 11. 3m/sS"e^fkt"Sfcai) % 

Jta»oTG e S b T e^G e S b2 T e< 3d£ 
l/HiGe 2 Sb2Te 5 IM^f»W nM^< L/c^ 

4 8 d Bfcir^A*ft«»«ll»fflb»tt*»fc- 
[0 3 9 8] C^fiSMi 5] 01 4&c. 

K*fflUH4*4 2*»*T. ^7F5 0^1/-fI 

[0 3 9 9] U--»fJtti:LTa«Jt«ffl^5»&t4H«» 
(a) (D^Sttl^ /U'X^JS^&^iaiArt/Xffc 
IsJK 4 3 Srffl^Ji/uT (b) ^JK^-TSo ^XftCD 

[0 4 0 0] fi»%a»«M^fflU!|#tt^#S/c:a6lc:, 



5 0 3 
5 0 6 
5 0 8 

U— tf/W— K3&§B&4 7^h^^^>^tfSS!3^ 

[0 4 0 1 ] P r/P t ^ 2 

#©an3&3Bs*»*ii«E»4 8T*awwru sin 
[0402] ca\ ^s^^an^ti, 

[0 4 0 3] iTO»K»ajUfflil03eft:*IB^fc«>s s 

-^°7hg(A/NA) fcTV*-?-*— 
*!Rl<O^L>gPOS$a<Oj:fc (a : A/NA) «rl/3~ 
l/2lCT^s a/K-^^fVX^T\ 0. 4 A 
/NASvT©«lT»iX*7 h^3 0%tt±lft5fc 
«)s /^ftOfl*j^ / >a<, vT^l. 5A/NA^D 
50 KHTW:^— **R»JRtf LTb*-5 Cttftifr^Tco 
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[0404] ^ct% ^-^(Dmmmm^mv^mmic 
{C[hi^4 3icm^A,rc c 

[0 4 0 5] O. 4 A/NA<v T< 1 . 5A/NA 
0. 3 k^x/T^O. 5 k 

^<0m^ C/N4 6dB«#5Ci:^f/t 0 kltit 

8mW, 3gM8m/sCDB#. k=lT^o/c 0 
T^JS/c-ri:. C/N^2 d BfRj_hbfco 
[0 4 0 6] 0. 5 T<0. 9A/NA 

0. 3 k^x/T^O. 5 k 

^t$s 0 *^sswTHi. tuSB-«^ (s) (o^ma 

[0 4 0 7] *?\ fig 13cm. JP£ 1 . 2 mm<£># 

RrtfclBtf*W\ £<D±fc:JP2 1 2 5nm<D (ZnS) eo 

(S i O2 ) 2oM*JgJ58Lfc« Rl^T> (S n3 Z n) 
so (S n T i 2 ) 2oK^3 0 n rru (ZnS) bo (S i 
O2 ) 20/I, ( C r 4 T e 5 ) 20 (GeSb2Te4 ) so 

ma, s 



(43) #PJ¥ 7-223372 

*H£:3 0 nmMl/:o ^LlC (ZnS) eo (S i O2 ) 
2o/f£: 2 0 n rru A 1 - T i JS% 1 OOnm, 

[0 4 0 8] flff*R»01b«fT Wif/^ 

[0409] mmmm^m^m, mmmm^mi^m^m 

[0410] [1gfi&#fJ 1 7 ] MfB*SSM 1 6 <DB 9 
bfc (SnsZn) so (SnT i2 ) 20 <fc *)£:SjH»« 

[0 4 1 1 ] 



S ns5Zn2oT 125 >2X 1 0 6 HJ 

S ne? Z n2oT i 13 2 X 1 O 6 [13 

S n?5 Z n 2 oT is 1 x 1 O 6 Ih3 

S neo Z n20 5 X 1 O 5 0 

ffi j$ l O 5 HiHllMW«»HJb*OWSfe«^OC/N 



S n 2 s Z n2oT i 55 4 4 d B 

Sn3oZn2oTi5o 46dB 

Sn4oZn2oTi4o 48dB 

Sn5sZn2oTi 25 5 0 dB 

cnJ:Ds Mie-K (8) tc^t^e, f<E>fSffl«:3 *n, Zn, T i ^Ml^^g^^*^T i »D 

9 5. 5^ f < 5 07bW^b<. 4 0 < e ^ 8 U *<D&mm*9L<D&5lC.X(£3£l£1tm&> 1 O 5 {§} 

7. i3^f^4 0^WSU>ci:W5c ^«R#ffib»^B£«*J<DC/N«\ ^cDcfc^fc:^ 

[0 4 12] SufS^O (SnsZn) bo (SnT ftbfc 0 

12 ) 20<t0aSiHiB«R»ajLlll2 6lcfc^T. S *Uo [0 4 13] 

T ltti 1 0 5 HfflW»R»tfib*^il*ffll^C/N 



g = 0 % 46dB 

g = 1 0 % 48dB 

g = 2 0 % 46dB 

g = 2 5 % 43dB 

iulE— «SC (8) Jc*5^5g^*Bffl«0^g Zn^^cD, D' 2nM<D^Bi) > E N F^fg^ 

[0 4 14] £fe. luf2D> D' (fufE D ifi±& S n , 50 T&D, D~D' <DfflL£<fc D 1 5 O rWJdB^C^^ 
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[0415] mmmi 8 3 mmmmu ecos n-z 
n-T i xo^mm^n^&^m^, tuiE-$s£ 

(8) Pb-Se, Pb- 

Ce, Pb-La, Pb-Pt, Pb-Si, Sn-S 
b, Sn-Se, Sn-Co, Sn-Cu, Sn-N 
i, Sn-Pt, Bi-Te, Bi-Se, Bi-C 
e, Bi-Cu, Bi-Cd, Bi-Pt, Zn-N 
i, Zn-Pt, Zn-La, Zn-Ce, Ga-C 
r, Ga-Cu, Ga-Ni, Ga-La, Ga-P 
t, Ga-Ce, In-Se, In-Sb, In~T 
e, In — As, In-Mn, In — Ni, In — A 
g, Pb-Sn-Se, Pb-Sn-Ce, Pb-Sn 
-La, Pb-Sn-Pt, Pb-Sn-Si, Pb- 
Sn-Sb, Pb-Sn-Co, Pb-Sn-Cu, P 
b-Sn-Ni, Sn-Bi-Sb, Sn-Bi-S 
e, Sn-Bi-Co, S n ~ B i - C u , Sn-Bi 
-Ni, Sn-Bi-Pt, S n - B i - T e , Sn- 
Bi-Ce, Sn-Bi-Cd, Zn-Sn-Sb, Z 
n-Sn-Se, Zn-Sn-Co, Zn-Sn- C 
u, Zn-Sn-Ni, Zn-Sn-Pt, Zn-Sn 
— Ni, Zn-Sn-La, Zn — Sn - Ce, S n — 
Ga-Sb, Sn-Ga-Se, Sn-Ga-Co, S 
b-Ga-Cu, Sn-Ga-Ni, Sn-Ga — P 
t, Sn — Ga-Cr, Sn — Ga — La, Sn — Ga 
-Ce, Bi-Ga-Te, Bi-Ga-Se, Bi~ 
Ga-Cu, Bi-Ga-Cd, Bi-Ga-Pt, B 
i-Ga-Cr, Bi-Ga — Ni, B i-Ga-L 
a, Bi-Ga-Ce, In-Ga — Cr, In— Ga 
-Cu, In — Ga— Ni, In— Ga — La, In — 
Ga-Pt, In-Ga-Ce, In-Ga — Se, I 
n-Ga-Sb, In — Ga — Te, In — Ga— A 
s s In — Ga— Mn, In — Ga — Ag, In — Bi 
-Te, In-Bi-Se, In — Bi— Cu, In — 
Bi-Cd, In-Bi-Pt, In-Bi-Sb, I 
n-Bi-As, In-Bi-Mn, In — Bi— N 
i, In-Bi-Ag, In-Bi-Ce, ftHtSI 

Co 4 1 6 ] mmmi 9] mmmmi e<o cs n 3 

Z n) eo (S nT i2 ) zo£ K> &&jBJBfeR2*ffi I'M 

ifflB— »s do Tg^n5¥^»m m 

?Ll£S esi I n4oC r 9 G(flBuSJSE#C rs S e4 ; . ffi 
mtlSft\ I nS e) 4 2lc£KbTfcB«<0«*#» 
t>n%>o TcfcU R^tiU b«I*E|nI«*< 2 x 1 0 6 
L 10 5 0l«(II^ffit^BifK^C/N^4 
6 d BJet±fc*SB3IB— »SC ( 1 1 ) 4^p, q- r, 
sCDmMte, 40<p<95. 0^q^55, 5 ^ r ^ 
50. O^s^Z OTSo/Cc C/N2M8dBW±£: 
*SJ:t)Jff*-L^IBBB*d:. 5 0 < p < 8 0 . 0^q^4 
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[0 4 17] CSWflf|2 0] WCSWtWl 9©Se-I 

(2) tt?nS¥^liSom Se-In-S i, 
Se— In — Ag, Se-In-Al, Se— In-B 
a, Se-In-Ca, Se-In-Cd, Se-In 
-Co, Se-In — Cu, Se— In-Mg, Se — 

10 In-Mn, Se— In— Mo, Se — In — Ni, S 
e-In-Pd, Se-In-Pt, Se-In-T 
a, Se-In — Ti, Se-In-V, Se-In- 
W, Se-In-Y, Se-In-Pb, Se-Sb- 
Si, Se-Sb-Ag, Se-Sb-Al, Se-S 
b-Ba, Se-Sb-Ca, Se-Sb-Cd, Se 
-Sb-Co, Se-Sb-Cr, Se-Sb-Cu, 
Se-Sb-Mg, Se-Sb-Mn, Se-Sb-M 
o, Se-Sb-Ni, Se-Sb-Pd, Se-Sb 
-Pt, Se-Sb-Ta, Se-Sb-Ti, Se- 

20 Sb-V, Se-Sb-W, Se-Sb-Y, Se-S 
b-Pb, Se-Bi-Si, Se-Bi-Ag, Se 
-Bi— Al. Se-Bi-Ba, Se-Bi-Ca, 
Se-Bi-Cd, Se-Bi-Co, Se-Bi-C 
r, Se-Bi-Cu, Se-Bi-Mg, Se-Bi 
-Mn, Se-Bi-Mo, Se-Bi-Ni, S e 
Bi-Pd, Se-Bi-Pt, Se-Bi-Ta, S 
e-Bi-Ti, Se-Bi-V, Se-Bi-W, S 
e-Bi-Y, Se-Bi-Pb, Se-Te-Si, 
Se-Te-Ag, Se-Te-Al, Se-Te-B 

30 a, Se-Te-Ca, Se-Te-Cd, Se-Te 
-Co, Se — Te-Cr, Se-Te-Cu, Se — 
Te-Mg, Se-Te-Mn, Se-Te-Mo, S 
e-Te-Ni, Se-Te-Pd, Se-Te-P 
t, Se-Te-Ta, Se-Te-Ti, Se-Te 
-V, Se-Te-W, Se-Te-Y, Se-Te- 
Pb, Se-Au-Si, Se-Au-Ag, Se-A 
u-Al, Se-Au-Ba, Se-Au-Ca, Se 
— Au — Cd, Se — Au — Co, Se— Au — Cr, 
Se-Au — Cu, Se-Au-Mg, Se-Au-M 

40 n, Se — Au— Mo, Se— Au — Ni, Se — Au 
-Pd, Se-Au-Pt, Se-Au-Ta, Se- 
Au — Ti, Se-Au-V, Se-Au-W, S e - 
Au-Y, Se-Au-Pb, Se-B-Si, Se — 
B-Ag, Se-B-Al, Se-B-Ba, Se-B 
-Ca, Se-B-Cd, Se-B-Co, S e — B — 
Cr, Se-B-Cu, Se~B~Mg, Se-B-M 
n, Se-B-Mo, Se-B-Ni, Se-B-P 
d, Se-B-Pt, Se-B-Ta, Se-B - T 
i, Se-B-V, Se-B-W, Se-B-Y, Se 

50 -B-Pb, Se-Cs-Si, Se-Cs-Ag, S 
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e-Cs-Al, Se-Cs-Ba, S e - C s - C 
a, Se-Cs-Cd, Se-Cs-Co, Se-Cs 
~Cr, Se-Cs-Cu, Se-Cs-Mg, Se- 
Cs-Mn, Se-Cs-Mo, Se-Cs-Ni, S 
e-Cs-Pd, Se-Cs-Pt, Se-Cs-T 
a, Se-Cs-Ti, Se-Cs-V, Se-Cs- 
W, Se-Cs-Y, Se-Cs-Pb, Se-Sn- 
Si, Se-Sn-Ag, Se-Sn-Al, Se-S 
n-Ba, Se-Sn-Ca, Se-Sn-Cd, Se 
— Sn — Co, Se-Sn-Cr, Se-Sn-Cu, 
Se-Sn-Mg, Se — Sn-Mn, Se-Sn-M 
o, Se — Sn — Ni, Se-Sn-Pd, Se-Sn 
-Pt, Se-Sn-Ta, Se-Sn-Ti, Se- 
Sn-V, Se-Sn-W, Se-Sn-Y, Se-S 
n-Pb, Se-Tl-Si, Se-Tl-Ag, Se 
-Tl-Al, Se-Tl-Ba, Se-Tl-Ca, 
Se-Tl-Cd, Se-Tl-Co, Se-Tl-C 
r, Se-Tl-Cu, Se-Tl-Mg, Se-Tl 
-Mn, Se-Tl-Mo, Se-Tl-Ni, Se- 
Tl-Pd, Se-Tl-Pt, Se-Tl-Ta, S 
e-Tl-Ti, Se-Tl-V, Se-Tl-W, S 
e-Tl-Y, Se-Tl-Pb, S e - S - S i . S 
e-S-Ag, Se-S-Al, Se-S-Ba, Se 
-S-Ca, Se-S-Cd, Se-S-Co, S e - 
S-Cr, Se-S-Cu, Se-S-Mg, Se~S 
-Mn, Se-S-Mo, Se-S-Ni, Se-S — 
Pd, Se-S-Pt, Se-S-Ta, Se-S~T 
i, Se-S-V, Se-S-W, Se-S-Y, Se 
-S-Pb, Se-Ge-Si, Se-Ge-Ag, S 
e-Ge-Al, Se-Ge-Ba, Se-Ge-C 
a, Se-Ge-Cd, Se-Ge-Co, Se-Ge 

— Cr, Se-Ge-Cu, Se-Ge-Mg, Se- 
Ge-Mn, Se-Ge-Mo, Se-Ge-Ni, S 
e-Ge-Pd, Se-Ge-Pt, Se-Ge-T 
a, Se-Ge-Ti, Se-Ge-V, Se-Ge- 
W, Se-Ge-Y, Se-Ge-Pb, Se-Fe- 
Si, Se-Fe-Ag, Se-Fe-Al, Se-F 
e-Ba, Se-Fe-Ca, Se-Fe — Cd, Se 
-Fe-Co, Se-Fe-Cr, S e - F e - C u , 
Se-Fe-Mg, Se-Fe-Mn, Se-Fe-M 
o, Se-Fe-Ni, Se-Fe-Pd, Se-Fe 
-Pt, Se-Fe-Ta, Se-Fe-Ti, Se- 
Fe-V, Se-Fe-W, Se-Fe-Y, Se-F 
e-Pb, Se-Zn-Si, Se-Zn-Ag, Se 
-Zn — Al, Se-Zn-Ba, Se-Zn-Ca, 
Se-Zn-Cd, Se-Zn-Co, Se-Zn-C 
r, Se-Zn-Cu, Se-Zn~Mg, Se-Zn 

— Mn, Se — Zn— Mo, Se-Zn-Ni, Se — 
Zn-Pd, Se-Zn-Pt, Se-Zn-Ta, S 
e-Zn-Ti, Se-Zn-V, S e - Z n -W, S 
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e-Zn-Y, S e~Z n-P b, ftHfcgJELTfeHI 

[0 4 18] mmmz i) H7ti. m&D&mzwa 

[0 4 19] C<D-r^X^tt«{*tt. S^^Bcif7 
3, 13' ^ LTffll^c^ »1 1 ^)r^ X^tl 

io [042 o] -r**>^ *flSK««e* h*<rrs#y 

f3—^— hS® 11, 1 1' 0±IC N BUS*?) 1 2 5 n 
m<D (Z n S) bo (S i O2) 20HJ: 9 1 
2, 12' tftftJetljgjSStU «WBl 2, 12* © 
±lzmm^, ¥^li3nmOS«©Ag2TeI (H 
^•T) R*»3 0 nm<£> ( (A g 2 T e) 30 (S 
eeo-T e2o) 70?" &fc>*5 A g2o T e 24 S ese^ffl^ 
VX^i 13, 13' mi¥^2 5 nm€ (Z n S) 
so (S i O2) 2oBS£?)£:&*IKMl 4, 14' £ N ^ 
f 80 nm<DA 1 97 T i 3 M £ 5 fc&Sftfil 1 5, 1 

20 5' 7b\ ^nfnM^nn^o r#jbi 5, is' 

si 6tc<to"rflit?-&t>^nT^5o S8#fliuii<Du- 
ifjtau as«^&A«*nSo ^x^ii 3, i 
3' o*tei±, *ssmi tmmco&m chi#bs) 

jcfe»s*BaEffcj«»3 aicaa-rst^)) « (se 80 - 

T e2o) T*So 

[0 4 2 1 ] ^X^/l 13,1 

3' ^Wffib^^m^5j v ^bT^. AgzTeW 

So *«OA g2T e«©««l4*l5bTt J:K 

[0 4 2 2] (w»^»wai«oa«^ffiow) W 

BuS«»CW«)5a«»-e*«S e 8 o-T e20<O-»$;fc 
li^SB* Sn, P b , Sb, Bi, Te, Zn, Cd, 
S e, In, G a, S, T 1 , Mg, T 1 2 S e , T 1 
Se, ThSes, ThTe2, TITe, InBi, 
InzBi, TeBi, Tl-Se, T 1 - Te, Pb 
-Sn,-Bi-Sn, Se-Te, S-Se, B i — G 
a, Sn — Zn, Ga — Sn, Ga— In, I n3 S e 
40 Tez, A g I n T e 2 , G e S b 4 T e 7 , GezSb2T 
es, GeSb 2 Te4, G e B4 T e 7 , GeBiaT 
e 4 , Ge3Bi 2 Tee, S n2Sb6S eu, Sn2Sb2 
Ses, SnSb 2 Te4, PbzSbeTen, CuAs 
S e2, Cu3AsSea, CuSbS 2 , CuSbS 
e 2 , InSe, SbzSes, SbzTes, B12T 
es, SnSb, FeTe, Fe2Te 3 , FeTe 2 , Z 
nSb, ZnsSb 2 , VTe 2 , VsTes, Aglnz, 
BiSe, InSb, InzTe, I n2Tes^^^ 
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[0 4 2 3] ODEUSftli. m&WS 5 0 
[0 4 2 5] 38tt8»OiWt3V2 5 0° CUTR9*§£\ X 

■Wlu«»©*uSt± 4 5 0° c w±-e*ntf . £ nkiifiv^ * 



Ak' 
Ak 1 
Ak' 
Ak' 



= 5% 
= 10% 
-2 0% 
= 30% 



C<D«*<fctU 2 0%<Ak' ^*BH#$F*Lt^C£# 

[0 4 2 8] !Bi^«»©Waj»©««»OlijS (m. 
p. ) 6^fbUfc»&s 1 0 5 ©M^ffib7c^B£{f 

[0 4 2 9] 

1 0 5[n]^thb^COS^t^^C/N 

m. p. =100 e C 4 9 d B 

m. p. =2 50° C 4 8 d B 

m. p. =4 00° C 4 7 d B 

m. p. =6 50' C 4 6 d B 

m. p. = 7 0 0° C 4 0 d B 

m. p. = 7 5 0° C 3 3 d B 

5 0° CJ^T#»$IX. 2 5 0° COTMOSf^L 

[0 4 3 0] Slfi60!l2 2] 09 I*. 1 OffiKffc 

cttio^ flHK>S£B*fc: rs»««6*j **lfl§T 

[0 4 3 1 ] C^^X^««f*t4. E«1WD«WWJI 
1 ' <£>±lc s (Z n S) so (S i O2) 2ogl£ t)fc34S 

ii2, 2' w*ti^n«*sn. Rii2, 2* o± 

klttUR^ fSaW3, 3' t (ZnS)so (S1O2) 
2oK^t)*S4 I H«4, 4' t A 1 97T i3Bt£<?&& 
R*«5, 5' ftlftlM^tltl^o 
5, 5' |5J±& N «*»JJl6k:«fc-3TaSt)-&*>StLT^ 

[0432] tmm3' it, as i ■ mfrzmKWM-s 
[043 3] ^x^jite. mmm2 \ tmv c (a g2 

Te) 30 (Seeo — Te2o) 70^"^^^ AgzoTe24S 
eB6©««*«r*, HSS#'J2 1 fcBU^X*«||l**L 
T^So SI«ft)I« (Z n S) 80 (S i O2) zoB££ <fc 



[0 4 2 6] ftX*> h 3 1 (Dmm<Dl&2 5%<DmZ<D 
Sfc»«^^il3, 1 3' ©iH£«»k<DSE{fc« 

Ak' tfSHfrrsfc. 1 o 5 iHiis^mb7c^s^{f^ 

[0 4 2 7] 

1 o 5 m^ffiL^ii*{i^c/N 

3 7 d B 

4 2 d B 
4 6 d B 
4 8 d B 

3 



7Vx^»ftt 

1 003 
1 OA 1 -T i S 

3' CD^^^^Hl^ 



3' hmv^<o<o{^ ffifc©*B«ffcS<0l3»Jl*:ffi 

[0 4 3 4] 1^0. 4 ^m^DfBii^— ^£r0. 8/im 
^ fflT^i L^lps #Sn:fcB£«*§<BC/Nli4 6 
d BCLb. M*i£&2 5 d Btt-tT'&ofCc 

[0 4 3 5] CO^X^/g^. CO«WC»fliaHE«ffl» 

[0 4 3 6] il<0*6SMT^^Tl/^V^COU^^s 

XttMi ^Hat-ess, 

[0 4 3 7] C»}2 3] CO 

mil r ictt^x, em 3, 

30 [0 4 3 8] fcMm^MM&f&ftte-o^Ti,*, ife 

1 fcrearefcSo 

[0 4 3 9] ^Ji*OWilja«iW«rfflLfc«coaW 

^ico^tt^ b^6 5o' c&LTT&z&m. 

2 0%«±SfcU £rcm&ffin&£Vl^ffik£>m^ 

t^lc R Mm R W 6 0 % a± i: & s <o»» s u t \ 

[0 4 4 0] K*J/i£LT, HJV8 Onm^ (L a B 
i) 30 B i70«*J8Wfc»S\ R»flJU$^jB«»aMI 
40 tfS5n N S?0. 4 /xm OfB»V— 2^0. 8/xm 
a^T'f^^l^ »5nftISfWC/Ntt4 6 d 
BttL ffi&tlt 2 5 d BCLt-eSofeo &*5. (L a 
B i ) 30 B iyoSTHi, »lBjSU«»tt L a Bi^t), 

[0 4 4 1 ] ffl##»*#»5ft£«JSli. 
£>3 0 ®8lC^-T ^tXsKy b 3 1 F*30St^« 

3 5 T*fci\ E»«(f0^a < £ £>ffi^to£#B i S4fl? 

50 3T*<OEt*)ttfl§<&5o CCDtc&b, (EH3 3^e>^S 
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[0 4 4 2] — t5u ISAftU^aftraoiBBffKT 

ttx wsa««k:Jt^T««HSf*©*»»n*3rcttjjt» 

[0 4 4 3] «UMBH3 4#H8<&J;'5*= 

[0 4 4 4] *»^WP*a^n^ M^B3 4 0* 

[0 4 4 5] (!S^iO» IffltjKj&d'L a B i <D 

B iO-gPS: fc 14±»*S n, Pb, S 
b, Te, Zn, Cd, Se, In, Ga, S, T 1, 
Mg, TiaSe, TlSe, TlzSex, TUT 
ez, TITe, InBi, InzBi.TeBi, Tl 
-Se, Tl-Te, Pb~Sn, Bi-Sn, Se- 
Te, S-Se, Bi— Ga, Sn-Zn, G a - S 
n, Ga— In, In3SeTe2, A g I n T e 2 , G 
eSb4Te?, Ge2Sb2Te5, GeSb 2 Te4, G 
eBi4Te?, GeBi2Te4, GesBizTee, S 
n2SbeSeii, Sn2Sb2Ses, SnSb2Te4, 
Pb2SbeTen, CuAsSe2, Cu3AsSe3, 
CuSbS2, CuSbSez, InSe, Sb2Se3, 
Sb2Tes, Bi2Te3, SnSb, FeTe, Fez 
Tes, FeTez, ZnSb, ZnsSbz, VTez, 
VsTee, Ag I nz, BiSe, InSb, I nzT 
e, lnz'l'es, &E<D*> %<Otytz < £ fc— 

[0 4 4 6] 3^#©Bu£#3 5 0° CfiCF<D*&x X 

[0447] c<D$mm<DfcMm&. 

[0 4 4 8] CcT^TI/^^fS^O^T^ ^fig 
Ml t|o|«T*5« 
[0 4 4 9] 

[0 4 5 0] CflD^^«^«fflS»KO«ii^ffik:ct 
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[0 4 5 1 ] tt±«flaLfe<fc5te. *SSBfcJ:ntfx ^ 

[01] co^ofl»aiB«^O^WOlB»ffl»iij| 

70 (c) tt^?Lff oimj^dch^vrtu ufc fe«»5R-r« 

[0 2] C(D^cof»«Ca«*^^«©W»»fffiH 
T\ (a) fc* (b) ^D-D»cffi^fc®flB0s (b) 

[0 3] c^^©««C»«f*©*«tM^^ftKffiH 

[0 4 ] C«ffl»»*fc«f ffi LfcWiWl«»OTtt6©W 
^ffifcKWTS^#»fffiBT\ (a) ttfi^oWHuSrii 
SHCOI^T. (b) (c) «att<D««^#£O^T 

20 [0 5] c:^5g^1ff«faSiKft©*6SW^^*rs 02 
(a) tRI«0»»WffiHT*So 

[0 6] t©^©fli«c«ffl»sioisa*o^«fw^ 

[0 7] c^^o««E»«i*©fi&^*fi?!l^±#Wf 

[08] sjK«jaiio«a*ttw-rsfc«)^HT**s 0 

[09] £ ©«W0fll«E»«M*0« 5 lc«k<omMM<D 

[010] c^»wo««iBaffl»»©ea»^aiW 
[011] co«w^««EafliWBt^iBa*^*«« 

[012] *^lc J: 5S»»M^ffl t f >f X ^ fOBfl 

[01 3] ^«W»fflbl||o«|jP^g»*o8l«*^ 
-T0o 

[014] mm»wt&in b^s^^n ? 

1, r 2, 2' 3, 3' -Ea 

40 m, 3a-ffi^K^j\ 3 b -KiWU«». 4, 4' - 

*iml 5, 5' -EtMr 6-sarai». 11,1 

l 1 -StE. 12, 12* •••««■. 13, 13' -E 

14, 14* -^wjis 15, is' -mm, 
i6--mmmm, 32a, 32 h-Ea^--^ 33- 

v**iLT«K«R 3 3 5 •■•*»« 
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[1215] 



[06] 



EST 5 




HB73 



S b*#* IXJ 




[08] 



12, 12' : Hum 

13, 13' : ^ ^ 9 S 

14, 1 4 * : 

15, I 5 * : & t=f « 
I 6 : 



3 1 



3 2 




3 5 «>g$i# 
tIKtSBf 



[09] 



- &*js 

- Al-Ti« 

- (Z n S)„(S i 0*)«.M 
~<C r ,T e .),.CG e S b ,T e 

- (Z n S>,„(S i O.Jn* 

- (S n . Z n)« c (S n T i 

-<Z b S) i0 (S i o,) fe ja 
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[014] 
1 4 



ami* 



4 1 



5 2 



SCSI, GPIB 



4 4 



4 4 ' 



4(b) 



4 3 



4 6 



4 5 



4 6 



(a) 



4 8 



| yg»j 4 9 



A 
V 



5 0 



5 1 



4 7 
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